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CHAPTER I 


INTRODUCTION 

Recently there has been considerable interest in exploring the 
planet Jupiter (1-5). To do this successfully, it will be necessary 
to send a space probe into Jupiter's atmosphere, where one must be 
able to predict the heat transfer to the probe. This requires a 
knowledge of the composition of the Jovian atmosphere and of the 
thermodynamic conditions in the shock and boundary layers surround- 
ing the probe. 

The Jovian atmosphere is thought to consist mainly of a mixture 
of hydrogen C^) and helium (He),, but the exact ratio is not known 
( 6 - 8 ) . 

To help provide additional working knowledge for the development 
of Jovian atmospheric probes, the thermodynamic properties of a hydrogen- 
helium plasma for conditions comparable to those that would exist in 
the shock layer of a>, probe entering the Jovian atmosphere have been 
calculated and tabulated. The plasma properties are listed for temp- 
eratures ranging from 10,000° to 100,000°K and for densities from 10 ^ 

_6 2 

to 10 gram/ cm . The tables are arranged according to the mass fraction 
of hydrogen. ’For these thermodynamic conditions, the hydrogen mole- 
cule is unimportant; consequently, the possible species in the plasma 
are hydrogen and helium atoms, singly and doubly ionized helium, and 
electrons and protons. 

The plasma properties, tabulated versus temperature for a specific 
density and hydrogen mass fraction, include the: 1) electronic partition 



functions of atomic hydrogen, atomic helium, and singly ionized helium; 
2) Debye radius; 3) average molecular weight; 4) reduction in the ion- 
ization potential; 5) number of electronic states of hydrogen, helium, 
and singly ionized helium; 6) compressibility factor; 7) plasma 
pressure; 8) Debye theory pressure correction; 9) energy; 10) enthalpy; 
11) entropy; 12) specific heat at constant volume; 13) specific heat 
at constant pressure; 14) equilibrium speed of sound; 15) number density 
of each of the species present; and 16) total number density of the 
plasma. The tabulation can be used for getting rough values, for noting 
the trends of properties, or for making detailed calculations over a 
small temperature range. 

Several calculations of the thermodynamic properties of hydrogen 

plasma are available in the literature. Rosenbaum and Levitt (9) 

derived expressions for the composition, specific volume, enthalpy, 

and entropy of hydrogen plasmas. They tabulated these quantities for 

temperatures from 300° to 100,000°K and for pressures from 10 ^ to 
2 

10 atmospheres. They developed an approximation to the electronic 
partition function of the hydrogen atom, that caused the termination 
of the sum over electronic quantum levels to be a function of pressure 
and temperature. This enabled them to take care of the reduction in 
the ionizational potential. 

Kubin and Presley (10) calculated the thermodynamic properties of 

hydrogen plasmas over a temperature range from 300° to 20,000°K for 

-4 +3 

pressures ranging from 10 to 10 atmospheres. They tabulated 
the internal energy, enthalpy, entropy, specific heats, dissociation 
and ionization equilibrium constants, composition, density, compres- 
sibility, and speed of sound. The hydrogen atoms were assumed to 
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have six electronic states. They neglected the reduction in the 

ionizational potential and arbitrarily cut off the electronic partition 

function at six terms. This assumption drastically curtails extension 

of their work at higher temperatures and pressures. 

Recently, Patch (11) calculated the equilibrium composition of 

a hydrogen plasma for pressures ranging from one to 1000 atmospheres 

at temperatures of 400° to 40,000°K. The possible species that he 

considered were H, p, and e, as well as H^, H , , and • His 

results indicate that for temperatures greater than 10,000°K (such 

as would occur in the shock layer of a vehicle entering Jupiter’s 

atmosphere) the most important species in a hydrogen plasma are the 

hydrogen atoms, electrons, and protons. 

Lick and Emmons (12) calculated the thermodynamic properties of 

helium plasmas at temperatures up to 50,000°K and for pressures from 
/ ~1 3 

10 to 10 atmospheres. They considered a plasma composed of neutral 
helium atoms, singly and doubly ionized helium atoms, and electrons. 
Their tabulation includes density, internal energy, enthalpy, entropy, 
specific heats, speed of sound, composition, and compressibility. 

They investigated several models for the reduction of the ionization 
potential, finally using the Unsold nearest neighbor model, which 
relates the reduction in the ionization potential directly to the 
electron density. 

In the present study, the thermodynamic properties of a hydrogen- 
helium plasma have been calculated. The computations for the two 
limiting cases (pure hydrogen and pure helium plasmas) agree well with 
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previous determinations; however, a more rigorous calculation of the 
electronic partition function has been employed herein than in much 
of the previous work. Griem f s model has been used for the reduction 
of the ionization potential. It gives a uniform method for cutting 
off the electronic partition functions. 

The equations defining the plasma composition are developed and 
solved in Section II. The partition functions, which must be known 
to calculate the composition, are defined in Section III, and the 
thermodynamic properties are defined in Section IV. Section IV also 
contains an explanation for the tables. 

The computer program, which was used to calculate the values in 
the tables, is appended as Appendix B. It may be used to calculate 
intermediate values to those listed in the tables and to make detailed 
calculations. 
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CHAPTER II 


COMPOSITION 

At high temperatures , a gas is a mixture of different atoms, 
ions, and electrons. To calculate the thermodynamic properties of 
such a mixture, one must first define its composition. To determine 
the thermodynamic properties of a plasma, it is necessary to evaluate 
the properties of its components. 

Because molecular hydrogen is completely dissociated at the 
temperature and densities of interest, the only ionization process 
involving hydrogen is 

X+H -»■ p + +e“ + X (2.1a) 


For helium, two ionization processes are possible, 
X + He -*■ He"*" + e” + X 


(2.1b) 


and 

X + He + He 4 " 1 " + e~ + X (2.1c) 

where X represents any particle, and ionization can occur from any 
electronic level. 

The mass fraction of atomic hydrogen, which equals the mass fraction 
of molecular hydrogen, is defined by 


f = 


m H N H 


where 


P = 


m H % + m He N He 


( 2 . 2 ) 


(2.3) 


and where p is the plasma density, the mass of a hydrogen atom, and 

m^ e the mass of a helium atom. Because p and f are known, Eqs. (2.2) 

and (2.3) define the constants N' and N' . 

H He 


5 



Let a be the fraction of the hydrogen nuclei that are free, that 

is, exist as protons. Then, the proton number density is N = a N’ . 

P h 

The number density of free electrons originating from hydrogen is given 
by N 0 = a N R , because the negative hydrogen ion is unimportant at the 
temperatures of interest (11, 13). The atomic hydrogen number density 
is N r = (1-a) N r . 

Let 3 be the fraction of atomic helium that is singly ionized; thus, 

the singly ionized helium number density is N TT + = 3 N' . The electron 

He He 

number density due to this process is = 3 N Re , while the number density 

of the remaining atomic helium is = (1-3) N Re * 

Let y be the fraction of singly ionized helium that is doubly 

ionized, then the number density of doubly ionized helium is = 

3 y N' The number density of electrons formed by this process is 

N = 6 y N' , while the number density of the remaining singly ionized 
e He 

helium is N_. = B(l-y) N' . 

He+ He 

In summary, the final number densities are related to the initial 
number densities as follows: 


N = 
e 

a + S(l+Y) N^ e 

(2.4a) 

N = 

a N,\ 

(2.4b) 

P 

H 


n h - 

(1-a) Ny 

(2.4c) 

N He= 

d-6) N‘ e 

(2.4d) 

N He + 

= S(l-Y) N' e 

(2 . 4e) 


>W - 13 ^ 


( 2. if) 


The condition of macroscopic neutrality, which is given by 


N = N + N u +2N UXi 
e p He+ He+4- 


is satisfied identically. 
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I 


The electron pressure is 


P e = t“ N h + 3(1 + Y) N^ e ] kT (2.6) 

where Eq. (2.4a) was used for N g , k is Boltzmann's constant, and T 
is the gas temperature. 

The equilibrium relations between the atoms and ions are given by 


S(l-Y) 

1-3 

■ P 

e 

Q e Q He+ 

kT 

- A 7 (T,p) 

(2.7) 

Y 

1 - Y 

P 

e 

Q e Q He++ 
%e+ 

kT 

= Ag (T , p) 

(2.8) 

a 

1 - a 

■P 

e 

Q Q 
£ P- kT 

% 

= 

a 9 (T,p) 

(2.9) 


where the Q’s are the partition functions; they are discussed in III. 

The system of Eqs. (2.6), (2.7), (2.8), and (2.9) represent four 
unknowns, P , a, B, and Y, which can be found as functions of temperature, 
density, and mass fraction ratio. The methods used to solve the system 
of equations are given in Appendix A. 

In addition to the composition, it is necessary to know the rate 
of change of the various species with respect to temperature and pressure 
in order to determine the specific heats and the speed of sound. This 
is accomplished by writing the chemical reactions (Eq. (2.1)) in general 


form as 


or 




r = 1,2,3 (2.10a) 


r = 1,2,3 (2.10b) 


where V . = v" . - V T . and the sum extends over all six possible components 
ri rj. ri 
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of. the plasma. At equilibrium, one can write the equilibrium constants 
of the three chemical reactions as 


K 


pr 


n 

i=l 


V 


ri 


r = 1,2,3 


6 

n 

i=l 


V . v . 
X i “ P 


r = 1,2,3 


6 

£ V . 6 V . 

■ p 1 - 1 ” n 

1=1 


, th 


r = 1,2,3 
N. 


( 2 . 11 ) 


where X. is the mole fraction of the i component X. = — , where 
6 1 1 N T 

N- = E N,. The equilibrium constants are determined from statistical 
T i-1 1 

mechanics and are given by 


K 


P r i=l 


n ( V rl 

N i 


( 2 . 12 ) 


t h 

where represents the partition function of the i species and 
its number density. In terms of mole fractions Eq. (2.4) becomes 


6 

n 

i=i 


x i " 1 


(2.13) 


and Eq . (2.5) becomes 


n z ± x ± = o 

i=l 


(2.14) 


where is the charge of specie i. 
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The relative conservation of hydrogen and helium type species can be 
written in terms of the mass fraction ratio and the molecular weights 
from the relation 

p f = m R (2.15a) 


or 


f [i^h (Nr + N p) + ra H e ( N He + N He+ + N He++^ 

m H (N H +N p ). (2.15b) 


Therefore , 


m H < ' X H + ^ f + ^ + "Hle^e + X He+ + ^e-K-^ 

(2.16) 


To determine the rate of change of the six mole fractions with 

respect to temperature and pressure, Eqs . (2.11), (2.13), (2.14), and 

3X i 3X i 

(2.16) were differentiated and solved for | p and Ij* 

Using the relation 


d In K 

El 

dT 


6 


E 

i=l 


V ri H i 


RT 


(2.17) 


where (the enthalpy of species i) is defined in IV, one obtains 
the following two sets of equations: 

A. At Constant Pressure 


9 


6 

E 


v . ax. 

n 1 1 


v . 
n 


i=l X. 9T 'P 
x 


i=1 RT 2 1 


H. r = 1,2,3 (2.18) 


6 

E 


ax. 


1=1 9T P 


- = 0 


(2.19) 


6 

E 

i=i 


ax. 


z. 

i 


= o 


( 2 . 20 ) 


8T P 


X f !t (X H +X P ) L' 9T (X He + ^el- + X Hef+ ) ^ ° 


P 

( 2 . 21 ) 


B . At Constant Temperature 


6 v . ax. 

y si _ii 

1-1 X i 3P T 


6 v . 

r-* ri 


1=1 


r = 1,2,3 (2.22) 


6 ax. 

E —l = o 

i=i ap t 


(2.23) 


6 ax. 

E z ± aFl - o 


1=1 


(2.24) 


i-f “h a 


f 3P 


(X H + Vl T - 


ap 


< X H e + + ■ 0 


(2.25) 
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CHAPTER III 


PARTITION FUNCTIONS 


a) _ Red uced Ionization Potential 

When calculating the equilibrium composition of a pla. ..ia at low 
ion densities, each electron can be considered to move in the influence 
of a single atom or ion; however, as the ion density increases, some 
of the bound electrons become free to move to neighboring ions because 
the ionic fields lower the potential barrier. Thus, the plasma con- 
tains electrons with a degree of freedom which depends upon their 
energy and the ion density. In order to retain the concept of bound 
and free electrons, various models have been developed to predict 
the lowering of the ionizational potential due to charged particles 
in a plasma,. Several of these models are reviewed by Drawin and 
Felenbok (-14) . 

Griem's model (15, 16) for lowering of the ionization potential 
was used for the present analysis. The reduction of the ionization 
potential of a specie of charge z is 


Al. = 

i 


(z. + 1) e 


D 


(3.1) 


where the Debye radius is defined as 


kT 


2 w 
4tt e Z [ E 
i=l 


1/2 



(3.2) 
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and e is the charge of an electron. The sum in the expression for the 
Debye radius is over all species present. 

Equation (3.1) applies for densities and temperatures for which the 
Debye theory is valid. Griem (15) and Cooper (17) derive the criterion 
for the validity of Debye theory as 


6 3 _1 

£ N ± > [ 8tt pj] 

i = T 


(3.3) 


b) Atomic Hydrogen 

The partition function per unit volume for atomic hydrogen is 



(3.4) 


(H) 

where ' is the statistical weight 



(3.5) 


.(H) 


th 


and e ' J is the energy of the n electronic level of hydrogen; 


n 



X* [ 1 - 

n 


(3.6) 


The ionization limit of atomic hydrogen is denoted by 1^, (13.595 ev), 
D* is the dissociation energy of molecular hydrogen (4.476 ev), and h 
is Planck* s constant. Because the number of discrete levels of an 
isolated atom has no bound as the energy approaches the ionization 
limit, the sum in Eq. (3.4) will diverge. In order not to count a 
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state twice, once as a bound and once as a free state, the sum is trun- 
cated to include only levels whose energy is below the reduced ion- 
ization limit: 


e (n) < i* - ai 

n - H H 


(3.7) 

The reduction in the ionization potential of a hydrogen atom due 


to the surrounding plasma from Eq. (3.1) is 

2 

A I = — . 

H Pn 


(3.8) 


The maximum principal quantum number for atomic hydrogen can be 
found using Eqs . (3.8) and (3.6). It becomes 

1/2 


n* = 


I* 

H 


(3.9) 

L«h j 

c) Atomic Helium 

The partition function per unit volume for atomic helium (18) is 

(3.10) 



3/2 

(He) 

2tt m„ kT 
He 

5" (He) 

Lj g^ 'exp 

-e 

n 

, 2 

kT 

h 

n 



He 


where I* is the ionization limit of atomic helium (24.580 ev) . The 
He 

electronic energy table for atomic helium becomes incomplete as the 
principal quantum number increases; consequently, the high energy levels 
are assumed to be hydrogenic. The degeneracies, g^ He ^ , and electronic 


(He) 


energy levels, , which were used in the helium partition functions 

are listed in Table 1. 

From Eq. (3.1), the reduction in the ionization potential for 
atomic helium is 

AI 


He 


(3.11) 
P D 

The summation in Eq. (3.10) is truncated at the value of n such that 

e (H e ) < I* - AT . (3.12) 

n — He He 
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Table 1. 

Electronic Energies and Degeneracies tor 

Atomic Helium 


(McGee and Heller (19), Moore (20)) 


n 

(He) 

B n 

(He) . -1. 

(cm ) 

1 

1 

0 

2 

3 

159,850 

2 

1 

166,272 

2 

9 

169,081 

2 

3 

171,129 

3 

36 

186,000 

4 

64 

191,444 

5 

100 

193,915 

6 

144 

195,255 

7 

196 

196,065 

8 

256 

196,590 

9 

324 

196,950 

10 

400 

197,208 

11 

484 

197,398 

12 

576 

197,543 

13 

676 

197,655 

14 

784 

197,745 

15 

900 

197,817 

16 

1024 

197,876 

17 

1156 

197,925 

18 

1296 

197,967 

19 

1444 

197,800 

20 

1600 

198,031 

21 

1764 

198,056 

22 

1936 

198,077 

oo 

14 

198,305 



If 


d) Singly Ionized Helium 

The partition function per unit volume for singly ionized helium 


i s 


He+ 


n* 


2ir 


"W kT 


.1 3/2 


exp 


- (I Sa - 


kT 




(He+) 


exp 


n=l 


-e 


(He+) 


n 


kT 


(3.13) 


where is the statistical weight. 


g n <He+ > - 2„ 2 


(3.14) 


is the mass, and is the electronic energy of the n ^ level. 


- T Sa + (1 - 1/n2 > 


(3.15) 


The ionization limit of singly ionized helium is denoted by I*^ 5 
(54.400 ev) . The sum in Eq . (3.13) is truncated so as to include only 

energies below the reduced ionization limit. The reduction of the ion- 


ization potential is given by Eq. (3.1) as 

2 

J c 

AT 


2e 


He+ 


D 


(3.16) 


The ionizational contribution to the partition function is given 
by the exp[-(I* e - AI^/kT] term in Eq . (3.13). 

e) Doubly Ionized Helium, Protons, and Electrons 

The partition functions per unit volume of doubly ionized helium, 
protons and electrons are as follows: 

\2t\ m,, . . kT"! 3/2 


< He-H- 


. [_ y T ] 3/2 MP pE- r V ] 

exp f- (I iU~ 

L kT J 


(3.17) 
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Note that the partition function for doubly ionized helium contains 
terms representing the ionization energy from both the first and second 
ionization process, while the proton partition function contains a term 
representing the ionization energy of hydrogen. Also, the proton 
partition function contains terms representing one-half the dissociation 
energy of molecular hydrogen. During the molecular hydrogen dissociation 
process, half of the dissociation energy is assumed to stay with each 
hydrogen atom, and in the succeeding ionization the dissociation energy 
is assumed to remain with the proton. 
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CHAPTER IV 


THERMODYNAMIC PROPERTIES 

The expressions that have been used to calculate the thermodynamic 
variables are derived in this section of the report, and the listings in the 
tables are explained. The heats of formation are not included in the present 
calculations; however, they are additive and could easily be incorporated 
into the results. 
a) Energy (E) 

The energy, in units of ergs/gm, is defined in terms of the partition 
functions as 

6 

N, 3Q. 


kll V -i — i 

p Z-# Q. 3T 


i=l 

where the sum is over each of the individual species present in the plasma. 
The average molecular weight per mole of the ionized gas and of the 
unionized gas are defined as M and M q respectively, where 


(4.1) 


M * N * 


i=l 


and 


(4.2a) 


- f “h + (1 - f,M H« 

Using the definition of M, one can show that 

M N t 

p = ;r— 


(4.2b) 


(4.3) 


where T]^ 


is Avogadro's number. 


This enables one to write the energy as 


E 



V !2i 

Q i 3T 


where R is defined as R /M and R is the universal gas constant. 

u u 


(4.4) 
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Further, noting that the fraction N /Nj gives the mole fraction of 
species i, one can write the energy as 




(4.5) 


In the tables the energy is tabulated in nondimensional form as E/(R I ) 

o o 

where T is taken as 273.16°K and R is defined as R /M , 
o o u o 

b) Enthalpy (H) 

The enthalpy is defined in terms of the energy as 


H = E + P/p (4.6) 

where the pressure, P, is defined as 

P = k T N T + AP (4.7) 

The expression for AP, the Debye theory pressure correction term, is 
given by (11, 21) 


AP = 





The enthalpy is tabulated in the tables in nondimensional form as H/(R q T o ) . 
The pressure, P, as well as the absolute value of AP, is tabulated in the 
tables in units of atmospheres. 


(4.8) 


c) Entropy (S) 

The Helmholtz free energy is defined in terms of the partition function 


F = -kT £ N (In (Q i /N ± ) + 1) (4.9) 

i=l 

The entropy in units of ergs/(gm°K) is defined in terms of the Helmholtz free 
energy as 


S 


1 

P 


3F 

BT 




(4.10) . 
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(4.11) 


where V is the volume. Thus, the entropy becomes 

6 , Q, 3Q, 


S = R 


£j x iU + i n ( N X ) + q 7 ax' - ]} 
± =1 l T i i 7 


The entropy is tabulated in the tables in nondimens ional form as S/R q . 
d) The Specific Heats (C^, C v ) 


To calculate the specific heats, it is necessary to know in addition to 
the plasma composition, the rate of change of the mole fraction, X^, with 
respect to the pressure and temperature. These calculations for the current 
analysis were carried out as given by Eqs. (2.18) to (2.25). The expressions 
used to calculate and follow from those given by Lick and Emmons (12) 


■ § - £ x i V + £ % vr 


8X. 


i=l 


i=l 


H 

M 


6 ax | 

Z) M i 3 tHp 

i=l 


(4.12) 


where 


H _ rt 2 1_ + P 

H i RT Q. 9T + p 


(4.13) 


and 


c pi’ 2RI ^ sr + Rl2 !r{ Q75r} +R 


(4.14) 


The expression for becomes 


C = C - R 
v p 


6 3X 
i=l 


T“ 


ax. 


1+ ii £ “isr 1 

i=l 


(4.15) 


The specific heats are tabulated in nondimens ional form as C^/R^ 

C /R in the tables, 
v o 
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e) The Equilibrium Speed of Sound, A 


The equilibrium or isentropic speed of sound is defined as 


2 = 3P ^ 3P 

S ^ T 


(4.16) 


where y = C^/C^. One can write (12), after some algebra, that 



where A is the speed of sound and y 
o r 'o 

heats at P = 1 atm and T = 273°K. 



(= 1.667) the ratio of specific 


(4.17) 



o 


y R T 
'o o o 


y R 
'o u 


M 


T 

o 


(4.18) 


The compressibility factor which is denoted by Z, relates the number 
of species per mole of plasma to the number of species per mole in the 
unionized gas. It is most easily calculated from the relation 


o _ R_ 
M R 

o 


(4.19) 
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For a pure hydrogen plasma, A q = 194,484 cm/sec; whereas, for a pure 
helium plasma A q = 97,242 cm/sec (see Table 2). 


Table 2. A Versus Plasma Mass Fraction Ratio 
o 



A (cm/sec) 


o 

0 

97,240 

0.143 

102,800 

0.333 

112,300 

0.600 

131,100 

1.000 

194,484 


f) Dis c ussion of Results 

Figures 1 and 2 show the specific heat at constant pressure as a 
function of temperature for the various plasmas considered at three 
different densities. For the pure helium case, the curve of C^/R q 
versus T has two peaks, one at about 15,000°K and one at about 
30,000°K. The peaks represent the influence of the first and second 
helium ionization, respectively. As hydrogen is added to the plasma, 
a third peak occurs near 10,000°K due to the ionization of hydrogen. 
As more hydrogen is added, this first peak grows relative to the 
second and third peaks. In the limit of a pure hydrogen plasma, the 
first peak is the only one that exists. 

At low plasma densities, the peaks are sharp and the maximum 
values large. As the plasma density increases, the regions of 
ionization become dispersed over larger temperature intervals so 
that the peaks become less sharp and the maximum values smaller. 
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Also, as the density increases, the position of the regions of ion- 
ization move to higher temperatures. 

Figure 3 shows the relative value of C and C as a function 

p v 

of ‘temperature for a plasma with f = 0.333. and have similar 

shapes and no relative phase. This figure is typical of all the 

and C data, 
v 

Figures 4 and 5 show the ratio A/A q versus temperature as a 
function of the plasma density. These figures show the same general 
trends as the previous ones in that as the plasma density increases, 
the curves become smoother due to the dispersal of the various ion- 
ization processes over larger temperature intervals. 

Even though the ratio A/A q for a pure hydrogen plasma is less 
than that for a pure helium plasma, the speed of sound is not. In 
looking at Figures 4 and 5, one must remember that A^ is different 
for each mass fraction. Values of A^ for the given mass fractions 
are shown in Table 2. 

Thus, one can easily show that the speed of sound is a minimum 

in the pure helium plasma and increases as hydrogen is added reaching 

a maximum for the pure hydrogen plasma. 

Figures 6 and 7 show H/R o T Q versus the mass fraction ratio for 

several temperatures. Figure 6 is for a density of 10 1( and figure 
_ 6 ^ 

7 for 10 gm/cm . At low temperatures the enthalpy increases as 
the plasma mass fraction of hydrogen increases, because hydrogen 
is more easily ionized than helium. 

At high temperatures the enthalpy decreases as hydrogen is added 
to the plasma at constant temperatures because the hydrogen is fully 
ionized and its enthalpy is less than the still partially ionized helium. 
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SPECIFIC H EAT, C P/R , C V/R 




SPEED OF SOUND RATIO A /A 



TEMPERATURES (I0 3o K) 


Figure 4. Speed of Sound Ratio vs. Temperature for p = 10 10 gram/cm 3 



Figure 5. Speed of Sound Ratio vs. 


60 70 8 0 90 100 


T(I0 3o K) 


Temperature for p = 10 


gram/ cm 


3 




Figure 6. H/R T Q vs. Mass 




g) Tables 


To convert the nondimensional thermodynamic properties to dimen- 
sional quantities requires that one use the universal gas constant 
with the desired units. Several values of the universal gas constant, 

R , are listed below: 
u 


R = 8.31436 x 10 7 
u 


erg 

mole °K 


R = 1.98646 cal 

u mole °K 

3 

R = 82.0567 atm cm 

u mole °K 

R = 1545.41 ft-lb- 

u f 

mole °R 


The tables that follow list the various thermodynamic properties 
of an atomic hydrogen-helium plasma from 10,000° to 100,000°K' as a 
function of density and the atomic hydrogen mass fraction. 

_3 

Table 3 contains the number density (cm ) of each of the species 
as well as the total number density as a function of temperature . 

Table 4 contains the electronic partition functions of atomic 
hydrogen, atomic helium, and singly ionized helium, the Debye radius 
(cm),, the reduction of the ionizational potential of the atomic species 
(ev) , the average gram molecular weight (gm/mole) , the compressibility, 
and the number of electronic states that exist for atomic hydrogen, 
atomic helium, and singly ionized helium, respectively. 

Table 5 contains the* total pressure (atmospheres) , the absolute 
value of the Debye theory pressure correction term (atmospheres) , and 
the nondimensional energy, enthalpy, entropy, specific heat at constant 
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volume, specific heat 
tropic' speed of sound 


at constant pressure, and the ratio of the isen- 
to its standard value. 
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APPENDIX A 


SOLUTION OF THE EQUATIONS DEFINING THE PLASMA COMPOSITION 

As defined in II, the equations defining the composition of the 
hydrogen-helium plasma reduce to three cases according to the mass 
fraction ratio. 

a) Pure Hydrogen Plasma (f = 1.0) 

For this case 3 = y = 0 and one must consider the equations 


P = a N ’ kl 
e H 

(A.l) 

a P g =, (1 - a) A 9 (T,p) 

(A. 2) 


Since p is given, N* is known, and P can be eliminated from 

H e 

Eqs. (A.l) and (A. 2) giving 

a 9 (t, p ) 

“ *2kT N ' 

H 

b) Pure Helium Plasma (f = 0.0) 

For this case a = 0; therefore, one must consider the following 
equations 


4kT N * 

i (i + yf^-) ) 


1/2 


- 1 


(A. 3) 


’ = 3(1 + y) kT 

(A. 4) 

3(1 - y) P e = (1 - 3) A 7 (T,p) 

(A. 5) 

Y P e = (1 - Y) A g (T,p) 

(A. 6) 


An exact solution of these equations leads to a fourth-degree equation; 
consequently, an iterative solution following the method of Hunger and 
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VanBlerkom (18) is obtained. The solution begins by assuming that 


the initial electron pressure is due only to electrons from singly 
ionized helium ( y = 0) . Thus, Eqs . (A. 4) and (A. 5) can be solved 
in a manner analogous to the pure hydrogen case to give the initial 
approximation to 3. 


,( 0 ) 


A 7 (T,p) 

MIT 

He 


4kT N f 

(1 + > - 1 


(A. 7) 


The corrected value of y is obtained from Eq. (A. 6) as 


.( 0 ) 


Ag(T,p) . 


P e (0) + A g (T,p) 


(A. 8) 


Next, the corrected values of P , y , and 8 are obtained in the fo]- 


lowing order: 


(i) 


= 8 


(i-1) 


(1 + 


, (1 ' 1) ) 


N ' 
He 


kT 


Y 


( 1 ) 


g(i) 


a 8 (t,p) 

P e (±) + V T ’ p) 

A ? (T,p) 

(1 - y (l) )P e (l) + A 7 (T,p) 


(A. 9a) 


(A. 9b) 


(A. 9c) 


Now the corrected values of P^, y , and 3 are obtained, and the 

iteration continues until successive values of P are the same to five 

e 

places. This method usually requires from three to six iterations; 

however, the iterations are extremely fast. The convergence of y 

and 3 is faster than P , so that once P is found, the current value 

e e 

of y and 3 are taken to be correct. 
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c) Arbitrary Hydrogen-Helium Plasma (0 < f < 1) 

For this case, Eqs . (2.6) to (2.9) must be solved. An iterative 
solution similar to that of the pure helium plasma is employed. The 
solution begins by assuming that the electron pressure is due only to 
electrons from hydrogen and singly ionized helium (y = 0) . This un- 
couples the equations, and solutions for and 8^°^ can be obtained 

as in Eqs. (A. 3) and (A. 7). Next, the corrected value of y is obtained 
as given by Eq . (A. 8). The corrected electron pressure is now 


( 


^ = j^c/ 1 + e (l 


1 - ) N ' 


He 


kT. 


The correct values of y, 8, and a become 

(i) 


y 


Ag(T,p) 


P e (i> + A 8 (T,p> 


(A. 10) 


(A. 11a) 


,U) 


a 7 (t,p) 


(1 - Y (l) P e (l) +A 7 (T,p) 


(A. lib) 


(i) 


a 9 (t > p ) 


P e (i) + V T ’P> 


(A. 11c) 


The iteration process is carried out until successive values of 

are the same to five places. This usually requires from four to 10 

iterations and is extremely fast. The convergence of <t , 8 , and y is 

much faster than P , so that once P is found, the current values of a , 

e e 9 


8 , and y are taken to be correct. 
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APPENDIX B 


| 

COMPUTER PROGRAM 

The following pages list the Fortran-IV program which was 
developed to calculate the quantities listed in this report. The 
program consists of a main program and six subroutines. 

Subroutine SOLVE solves the Saha equations for the plasma 
composition given the temperature (TEMP) and, if iterations are 
necessary, the accuracy (EPS). 

Subroutine ENERGY calculates the nondimens ional enthalpy 
(ENTHAL) , entropy (ENTROP) and gram molecular weight (AVEM) . 

Subroutine DERIV calculates the rate of change of the mole 
fraction (X(i)) of each of the species in the plasma with respect 
to temperature and pressure. 

Subroutines PARTHD, ZHE1D, and ZHE2D calculate the electronic 
partition functions of atomic hydrogen, atomic helium, and singly 
ionized helium, respectively. They are also used to calculate the 



Subroutine SIMQ, which is called from DERIV, is a standard calcu- 

lational subroutine available in most Fortran-IV subroutine libraries. 

The input data for the main program is as follows: 

ISW < 0 Writes intermediate steps in subroutine S0LVE1. 

> 0 Does not write intermediate steps in subroutine S0LVE1. 

3 

RHO Plasma density, gm/ cm . 

TEMP Initial temperature, °K. 

F Mass fraction of atomic hydrogen. 


37 


DTEMP 


Change in temperature between steps, °K. 

TEMPM Final temperature, °K. 

EPS Iteration accuracy in subroutine SOLVE. 

The program runs quite fast. It took approximately 15 minutes to 
calculate all of the data tabulated in this report on the IBM 360 xModel 
50. 
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M a r N 


C THIS PROGRAM CALCULATES THF C OMPnS ITT UN OF A HYDROGEN AND HELIUM SLAB 

COMMON/ SOL VI/ A 7, A8 f A9, AI.F f BETA, GAMMA , XNHP , XNHE P 
COUMON/PART1/ OEf NMH, NMHEl t NMHE2 

COMMON /CONST] /XNHtXNPf XNHF1 , XNH E 2 f XNHE3 » X NE , PEB, PB 
COMMON/ CONS T 2 /E M f PM f HM f HFM f HFM2 f HFM3 f PO- 
C nMMPN /CONS T3 /X K» H tC v RH v R HE 9 XIH, XI HE L , XTHE2 , XDISS 
COMMON /0ONST4 fl H, ZH1, ZH? 9 Zl, /II , II? , 77, 721 , 122 

COMMON/CONST5/DFRR An,C4,C5tC6,Fl ,F2t F3, PI , C V B , CP B , C 7 f E N I NT , A AO 
DIMENSION STFMP (50) t SZK 50) , SZ?( 50) ,SDERRA( 50) ,SAM( 50 ) ,SEG(50 ) 
DIMENSION SA< 50 ) , SPR( 50) , SOPR( 50) ,SC7 (50) ,SE0(50) ,NN1 (50 ) , NN2<50) 
DIMENSION SZH( 50 , SSI 50) ,SCV(50) ,SCP(50) ,SIE (50) , NN2P (50 ) 

DOUBLE PRECISION A 7 , A R , A9 » AL F , 8 E T A , G AMMA , ONE 

1 READ ( 1,2,END=139) I SW , RHO , T E MP f F t OTE MP t T E MP M , F PS 

2 FORMAT! I2,6E11.4) 

IPR TNT= 1 

I S A VE = 0 
K PUNT = 1 
0NF=1 .00000 
PT=3. 1415927 
FM=9. 1055F-28 
PM- l . 6773 PE — 24 
HM=1 .6734E-24 
HFM=6.6470F-24 
HFM?=6.6460E-24 
HF v 3= HF M7-F M 
P 0 = 1 .01 3 2 4 6 E + 06 
XDI SS = 7. 16F-1.2 
X K = 1 • 3R.044E — 16 
H=6.6?5l7E-?7 
C=2. 99793F+ 10 
R H= l C 96 77 .5B1 
RHF= 1C9722.. 267 
RU= 8.31 43 6E + 07 
C1=XK/H 
C 2 = F M / H 

C 3= ( 6 . 2 83 1 P 54*C 1*C2)**1.5 
WRTTE( 3,152) F,RHO 

15? FORMAT ( 1H1 5X35 HMA S S FRACTION OF ATOMIC HYDROGEN I S , F6 . 2 , 5X , l 5HGA S 
1 DENSITY IS ,IPE11.4,2X, 8HIGR/CM3) ) 

WRITF(3 f 53) 

5 3 F nP M AT ( /5X4HTFM P7X2HNE 9X2HNP 1 0X2HNH9 X4HNHE 1 8 X4HNHE 28 X4HNHE39X 2HNT ) 

WP I TF( 3 f 151 ) 

151 F0PMAK1H ) 

xnhp=f^rho/hm 

TF(F.GT.l.CE-lO) GO TO 48 

XNHFP=PHO/HEM 

GO TO 5? 

4P XMH F P = MM* XNHP * ( 1 . -F ) / ( F *HEM ) 

52 F1=C3*{ HE M?*TFM P/HEM) **1 # 5*XK*TEMp 
F?=C3*( HEMB<cTFMP/HFM?) ** 1 • 5*XK*TEMP 
F 3 = C 3 # ( PM*TFMP/HM)**1. 5*XK*TEMP 
DEP] =SQRT ( XK*TF MP/ (4. *PI ) ) /4. 802 R6E-10 
DERR AD = DFBl/( SQRTf XNHP +XNHE P ) ) 

54 DF P R A 1 = DE BRAD 

DF=4. 8C 2 8 6E“ 1 0* 4* 802 8 6E- 1 0 /DE RR AD 
X I H = 7 • 178E-11— DE 

C4=X IH/XK 
CS=XIHFl/XK 
C 6= X I HE 2/ XK 
7 H =PARTH( TFMP, 0) 

71 = 7HF l ( TE MP »0 ) 

72 =7HE2< TFMPtO ) 

A 7= ?.*Z2*F] *E XP (-r. 5 /TFMP) /Zl 
Afl = 2»*F2*EXP( -C 6 /TFMP ) 77 2 
A9=?.*F^*FXP(-C4/TEMP> / 7.H 
CALL SOLVE ( I S W , EPS ♦ TE M® , PF , I T T ) 

XMF=ALF*XNHP+8E TA* ( 1 . +GA MMA )* XNHFP 
XMP=ALF*XNHP 

XNHF?=RFTA* (ONF -GAMMA ) * XNHFP 
XNHF3=RFTA*GAMMA*XNHEP 

PEFRA0=0F81/( SO^Tf XNE + XNP + X NHF2 + 4 . +XNHE 3 ) > 
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IFI AnSI0ERRAD-nE<3RAl)/0ERRAn.GT.EPS) GO TO 54 
X N M = I nNF-AL F ) *XNHP 
XNHE 1= ( ONE-RFTA >*XNHEP 
PFR=PF/PO 

DP = -I 4. R02R6E-1 0**373. ) * SORT ( P I / ( XK*TF MP ) ) * l 0EB1 / OF BR AO )** 3 
DPA = -r>P/PO 

PP= I XNE+XNP+XMH+XNHE 1 f XNHF2 + XNHF 3 J *XK*TF HP/ PO+OPB 
CH= XNF + XNP + XNHF 2*XNHE3 + XNH'*XNHE 1 
CHI = 1 ./(R.*PI*r)FRRAD**3) 

IF(CHl.GT.CH) W R T T E I 3 , 60 ) 

60 FORMAT ( 10X, 24HDEBYE THFORY IS NOT GOOD) 

ZHl=PARTH(TFMP t I) 

ZH?=PAPTH( TEMP, 2) 

Zn = ZHFl(TFMP, 1 J 
712=ZHF1ITFMP,2 ) 

Z21 = ZHF?( TEMP, I ) 

Z22=ZHF?( TEMP,? ) 

CALL ENERGY (TEMP, F , RHO , E NTHA L , ENTROP, A VEM) 

ED = 0E/1 .6C2E- 12 

WPI TEC 3,6 J TEMP, XNE , XNP , X NH , X NHE l , XNHE2 , XNHE3 ,CH 
6 FORMAT! F10.0, IP 10E12.4) 

TF( IPRINT.FQ.5) WP I TE (3,151) 

I F ( IPR INT.EQ.5) IPRINT=0 

[PR INT= IPRINT+I 

ISAVE= ISAVE+1 

S TEM ° ( I SA VF ) = TE HP 

SZH( I SA VE ) =7H 

SZ1 ( I S A VF ) = Z 1 

SZ?( I SAVE ) = 72 

SDFBRAI T SAVE I =0 ERR AO 

S A M ( I SAVF ) = AVEM 

S I E I ISAVE)=FNINT 

SFG I I SAVE ) = ENTHAL 

SSI I SAVF) =FNTROP 

SCVI I SAVE I = CVR 

STP I I SAVE > =CPB 

S A { I S AVF) =AAO 

SPM I SA VE ) =PB 

SDPBI I S AV E ) = DPB 


SS?l!5i«Pl:5SH 

NN2I I SAVF I =NMHE 1 

NM2P I I SAVE ) =NMHE2 

SEDC TSAVE )=E0 „„ 

IF! TEMP.GE.TEMPM) GO TO 100 

TFMP=TEHP+DTEMP 

GO TO 62 . 

IOC WPITE(3,15?)F,RH0 

IFI KOUNT.EQ. 1 ) WRITE(3,160) 

160 FnPMAT^Z-5X4HTFMP5X2H^H8X4HZHE17XAHZHE26X6HD* RAD8X2HED7X4HAVEM5XIH 

161 ^ F UR H A T V/5 X^HTpM P6X 2HP Bfl X3H0PB 8X4HE /R T7X4HH/RT 8X3HS/R 7X4HC V/R 7X4HC P 
1/PPX3HAZA) 

I SP AC F = 0 

WRITF(3,151 ) „ , 

p FORMAT! F 10.0, IP 5F 1 1 . 3,QP2F8. 3, 3 14) 

00 70 1=1, I SAVF 

IMKOONT^FQ^ I)' WRITEI3,8)STEMP(I) ,S7H(I) ,SZ1U ) , S 7. 2 II) , SOE BR A U) , S 
1E0I I) ,SAM( 1) , SC 711) ,NN1I I ) ,NN2 I I ) ,NN?PIT) 

IFIK0UNT.F0.2) WRITE! 3,9) ST EMP I I ) , SP B U ) ,SDPB( I) , S IE II) , SEGU ) ,SS 
III), SCVI I ) , SCPI I) , SAI l ) 

IFI ISPACF.EQ.S) WR I TE ( 3 , l 5 l ) 

IF I TSPACE .EO. 5) I SPACE = 0 


7C CONTINIJF 

K("UINT = K OUNT+ 1 
IF I KOUNT.FO. 2) GO TO 100 
9 F0PMATIF10.0, 1P8E11.3) 


GO Tn 1 
139 CALL EXIT 
END 
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SOLVE 


SUBROUTINE SOLVE! I S W • F PS , TF M P • P E , I TT > 

C SOLVES SAHA EQUATIONS ^OR COMPOSITION 

C. PM MfJN/ SOL V I / A 7 f AR t A9 f ALE t BETA, OAMMA,XNHP, XNHFP 
DOUBLE PRFCrSION A7 f A8 , A9 f ALF, BE TA, GAMMA , ONE f A7P f A^p 
DnUBLF PRECISION A { 30 ) , B l 30 ) , G ( 30 ) , P ( 30 ) 

F T T = 1 

nNEd.COOOOO 

*K=l. 3R n 44F-16 

HP=XNHP*TFMP*XK 

HEP'=XNHEP*TEMP*XK 

TF! XNHP.LT. 1. ) GO TO 50 

A 9P = A 9 /HP 

J = 1 

IF( .001 .LT.Aop. AND. A9P.LT. 1000. ) GO TO 12 
TF( A9P.LT. .0011 GO TO li 
A ( 1 )=l.-l./A9P 
GO TO 13 

11 A(1 )=DSQRT( A9P) *( 1 . + A9 p/ 8. -A9P* A9P /I 28 . )-A9P/2. 

GO TO 13 

12 Ad )=A od*<dS0RT(1.+4./A9P)-1.)/2. 

13 P< 1 ) = A ( 1>*HP 

IF( ISW.LT.O) WR ITE (3, 1) J , Ad ) ,P(1) , A7 f A8 , A9 

1 FORMAT! 2X,9HJ A R G P, 16,5014.6) 

TFCXNHEP.lt. 1. I GO TO 60 

A7P = A7 /HE P 

IF( .001. LT.A7P. ANn.A7P.LT. 1000. I GO TO 15 
IF! A7P.LT..001) GO TO 14 
R( 1 ) = 1 • — 1 • / A 7P 
GO TO 16 

14 Bd )=DSORT( A7P) *(1 . +A7P/8.-A 7P*A7P/128. )-A7P/2. 

GO TO 16 

15 Bd ) = A7P*!DSQRTd.+4./A7P)-l. ) /2. 

16 P{l) = Ad)*HP + R( I)«HEP 
Gd ) = A 8 / ( P ( 1)+AB) 

P(l) = A(l)*HPfB( 1)*C0 NFtG( 1) ) *HEP 
DO 100 J = 2* 30 
I TT = J 

G(J)=AR/f.P(J-l) TAR) 

R(J)=A7/( (ONE-G(J) )*P{ J-l)fA7) 

A(J)=A9/( P( J— l) +A9) 

P ( J > = A( J)*HP*R( J)*(G( J)«-9NE)*HEP 
IF! ISW.LT.O) WRITE(3«l)J v A(J)tR(J)fGCJ)tP(J9 
TFIABSfSNGLCCPC J)-Pf J-l))/PC J)) J.LT.EPS) GO TO 70 
I F C G ( J ) .LT..05) PC J)=(P! JM-PC J-l) )/2. 

100 CONTINUE 

WRTTF(3»2)J 

2 FORMAT! //10X,4HJ = 1 1 6 ♦ 10 X f 2 3HNO CONVERGENCE IN SOLVE//) 
GO TP 70 

SC A7P = A 7 /HE P 

rrc. coi. lt.a7p.ano.a7p.lt. iooo.) go to 52 

TF! A7P.LT. .001) GO TO 51 
Bd > = 1.-1./A7P 
GO TO 53 

.51 Bd )=0S0RTC A7P)*(l.*A7P/8.-A7P*A7P/128. J-A7P/2. 

GO TO 53 

52 R! 1 )=A7P*(DSQRT(1 .+4./A7P)-l. )/2. 

53 *j(J) = B(ll*HEP 

TF (ISW.LT.O )WRT TEC 3, 3) J,R(1) f P( l),A7 f AB 
DO 1C1 J = 2 ♦ 30 

r tt= j 

G(J)=AR/(P(J— 1) +AB) 

B(J)=A7/(Pf J-l) *( ONF-G f J ) >+A7) 

P(J) = R(J)*( ON E + GI J ) )*HFP 

IF! ISW.LT.O) WR ITEC3, 3) J t BC J) .0! J) t P! J) 

IF! ARS ( SNGL ( C PC J) — PCJ— 1) ) /P ! J J ) ) .LT.FPS) GO TO 80 
IFCG(J) .LT..05) P! J)=(P( J)+PC J-l) )/2. 

1C1 CONTINUE 

WR I TE C 3 1 2 ) J 
CO TO 70 

3 FORMAT !4X t 7HJ B G P f I6 t 4014.6) 

60 AL F = A { 1 ) 

PE=P! 1 ) 
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RFTA=0. 

GAM»A=0« 

go rn 90 

7C At F = A ( J ) 
BFTA=8fJ) 
GAMMA=GC J ) 
PF=P( J) 

go rn 90 
«C ALF=0. 

B FT A = B ( J ) 
GAMMA=G( J) 
PE = P< J) 

9C RETURN 
END 


Z HE 1 

FUNCTION 7HFlCTtU 

C PARTITION FUNCTION FOR NATURAL HELIUM 
C LTH MOMENT OF THF PARTITION FUNCTION 

C PM MON /PAP T 1 / DEtNMH,NMHF It NMHE2 
DIMENSION WI25I t G(25I f R(25l 
H=6.62517E-27 
XK=1 . 3R044F-16 
C=2 .997930E+10 

C **** PRINCIPAL QUANTUM NUMBFR IS I 
C **** W(N=l) =0 AND IS TAKEN CARF OF BY SETTING Z 
C **** PRINCIPAL QUANTUM NUMBER IS 2 
W(1 1=159850.32 
Wf?)=16 62 71.70 
WC ■* ) = 1 6 908 1 .50 
WC 4>=1 71129.15 

C **** PRINCIPAL QUANTUM NUMBER IS 3 
W(5)=186000. 

C **** PRINCIPAL QUANTUM NUMBER IS 4 
W(6)=191444. 

C **** PRINCIPAL QUANTUM NUMBER IS 5 
WC 7 )= 193915. 

C **** PRINCIPAL QUANTUM NUMBER IS 6 
W( R)=195255. 

C **** PRINCIPAL QUANTUM NUMBER IS 7 
W( 9)=196065. 

C **** PRINCIPAL QUANTUM NUMBER IS 8 
W{ 10=196590. 

C **** PP INCIPAL QUANTUM NUMBER IS 9 
Will 1 = 1 96 95 0 • 

C **** PRINCIPAL QUANTUM NUMBER IS 10 
WC 1 2) =1 07?CB. 

C **** PRINCIPAL QUANTUM NUMBER IS 11 
WC 13) =197400. 

WC 14 1 = 1 97543 • 

WC 1 51=197655. 

WC 16)=197745. 

WC 3 71 = 1 97 817. 

WC 1 0 = 197876. 

WC 191=197925. 

W( 20 = 197967. 

W { 2 1 1=197800. 

WC 221=198031. 

Wf 231=198056. 

W{ 241=198077. 

G(l)=3. 

G ( 2 ) = 1 . 

G C 3 ) = 9 . 

0(41=3. 

DO 10 J = 5 ? 2 4 
XJ= J-2 

10 G( J1=(?.*XJ)**? 

7 = 0 • 

TF(l . r Q .0 ) 7=1. 

W w = C3.°3PE-11~DE)/(C*H) 

Y n = s n R T (2. 178F- 11 /DE 1 
NMHF 1 = XN 


l I N I T ALLY 
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?F(tU GO TO 12 
P ( J ) =H*C*W( J) /( XK*T) 

IF ( R ( J ) .GT .60. ) GO TO 20 
11 7 = Z+G I J )*{ P. I J )**L )*FXP( -R l J) ) 

l? IFIJ.GT.4I NMHF!l=J-2 
IF(J.LE.4) NMHF 1-2 
?.C 7 ME 1 = 7 
PFTUPN 
END 


PARTH 

c fun hyorogfn R pap tItIon FUNCTION 

C THF l TH MOMENT 

COMMOM/PARTl / DE.NMH, NMHE1 , NMHF 2 
XK= 1 . 38044E-16 
7 = 0 . 

TF(L.FO.O) Z=l. 

R = 2 . 1 7RF-11 /( XK *T ) 

XNH=SORT< 2. 17RF-11/0E) 

NMH=XNH 

I F ( MMH- 2 ) 71, 30, 30 
30 DO SO J=2,NMH 
XJ = J 
G=X J*XJ 
E = R * ( 1 .-l./G) 

IF( F-60. ) 50, SO, 71 
SO 7=7+E**L*G*EXP( -E) 

7] PAR TH=2.*7 
RETURN 
FNO 


7 HE 2 

c P AP r I T? on Z funct {f3N FOR POSITIVE HELIUM ion 

c LTH MOMENT OF THE PARTITION FUNCTION 

COMM0N7PART1/ 0 E, NMH, NMHF 1 , NMHE 2 
XK = 1 . 3R044E-16 
R=R.716F-ll/( XK *T) 

7 = 0. 

IFIL.FO.O) 7=1. 

X7=SQRT(8.712E-ll7(2.*r>E) > 

NMHE 2= X7 

IF( NMHF2.LT . 21 GO TO 51 
DO SC J=2,NMHF2 
x = J 
G = X * X 

F=R* I l.-l./G) 

IF! F.GT.60. I GO TO 51 
SC 7 = 7>G->F**L*EXP(-E) 

51 7HF 2= 2 • *7 
RETURN 
END 


A3 


OFR rv 


DIMFNSION A ( 6 f 6 ) « R ( 6) fX(7)*CH(6) «XPf6)fXT(6) 

-'I ST FP = 1 
Dn 10 J = 1 » 6 
XP{ J)=0. 

1C XT ( J ) =0 • 

Xf> AT CONSTANT PRESSURE XT AT CONSTANT TEMPERATURE 
I F ( F.LT..999) GO TO SO 
0-U«5*X(7)/lX( 2)+X(6) ) 

C1=(CH<2)+CH(6>-CH< 1) )/(R*T*T) 

GP=-?.*X( T) /T 

xp ( sj = <r. i+cp/x( in/( 2 .*ui« + c)/xm + i'/x( 2 ))) 

XP{ 2 ) = X° ( 6 ) 

XP( l)=CP-2**<l.+C>*XP( A) 

Cl = ~l . /P 
r p=-X < 7 ) / ( 2 • *P ) 

XT (6 )= (CHCP/XI 1) ) / (2. *( ( l.+C)/X( n +1 */X( 2 ) ) ) 

X T ( 2 ) = X T ( 6 ) 

X T ( 1>=CP-2.*(1.+C)*XTIA> 

GO TP 100 

*0 T F ( F • GT « • OC 1 ) GO TO 60 

C = -1.S*X<7) / f X( 4)+4.*X(5)+X(M) 

C?=(CH(4)+CH<6) -CH(3) >/<R*T*T) 

C3 = ( CH(5) +CH( 6) -CH(4) ) /( R*T*T) 

CP = - 2 • * X ( 7) /T 
CX1=C3/(1./X(5)*2./X(6J) 
_CX2=(l./X(6)-l./X(4))/n./X(5)+2./X(6>) 

CX3 = U/XC4) + ( l.-2.*CX2) /X(6) +(2.*<I.*CI-(3.+6.*C>*CX2l/X(3l 

CX4=C2+(CP-CX1* (3.+6.*C> )/X<3)-2.*CXl/X(AJ 

XP(4)=CX4/CX3 

XP(S )=CX1-CX2*XP<4) 

XP(3)=CP-2.*(1. +C >*XPf 4) -< 3.+6. *C)*XP( 5) 

XP( 6)=XRf 4)+?.*XP( 5) 

C2=- 1 • /P 
C 3= - l • /P 
r.Pr-X (7) f f 2.*P) 

CXl=C3/n • / X { 5) +2. /X ( 6) ) 

CX?=< l./xt6)-l. /X( 4)) /( 1. /X( 5)+2./X(6)) 

CX3=1./X(4)M l.-2.*CX2) / X(MM2.*(l.+C)-(3.+6.*C)*CX2)/X|3) 
CX4=C2+(CP-CX l* <3. +6.*C) ) /X< 3)-?.*CXl/X(6) 

XT ( 4 ) =CX4/C X3 

XT { S)=CX1-CX2*XT(4) 

XT( 3)=CP-?.*r !• +C)*XT(4)-(3.+6**C)*XT(5) 

XT( 6 1 = X T ( 4 ) + 2 • * XT ( 5) 

GO TO 100 

60 no 61 J = 1 t 6 
B( J ) = n. 

on 61 K= 1 » 6 

61 MJ»K)=C. 

G - ( 1 .-F F* HEM ) 

C=-1.5*X(7)/(XI2)fX(4)+4.*X(5)+X(6)) 

A( 1 , 1 t=-l./X( 1) 

A ( 1*2) = l./X( 2) 

A ( 1 f 6 ) = 1 • / X ( 6 ) 

A { 2 * 3 ) =- 1 • / X ( 3 ) 

A ( 2 » 4 ) = 1 * / X ( 4 J 
A { 2 t 6 ) = 1 • / X I 6 ) 

A ( 3 t 4 ) =- 1 • /X( 4) 

A ( 3 t 5 ) = 1 • / X ( 5 I 
A ( 3 t 6 ) = 1 • / X ( 6 ) 

A ( 4 » l ) = 1. 

A(4 f 2)=1.+C 
A < 4 f 3 ) = 1. 

A(4 f 4)=1.+C 
A(4 f 5)=1.+4.*C 
A f 4 ? 6 ) = l.+C 
A(S,?)= 1. 

A ( 5 f 4 ) = 1. 

A(5,S)= 2. 
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v A C 5 * M = - 1 • 

V_A(6, H=G 
A ( 6 » ? ) - G 
AU. t 3)=-I. 

A ( 6 f 4 ) = — 1 . 

A { 6 , 5 ) =— 1 • 

IF ( ISTEP .FQ.2) GO TO 65 
R( n = (CH( ?) +CH( 6)-CH( 1 > > /(R*T*T) 
R(?)-(CH(A) fCH( 6 ) -CH ( 3) ) /<R*T*T) 
R(3)=(CH(5)+CH( 6 ) -CH ( 4 ) ) /(R*T*T) 
R(4)=-2.*X< 7) /T 

on m 66 

65 R< 1)=-1 ./P 
R(? )=-l./P 
R ( 3 1 =- 1 • / P 

R(M = -xm/(2'*P) 

66 f Al L SIMO( A,R,6 ,KS) 

IF(KS.LT.O) WR I T£ I 3 , 1 ) K S 

1 FORMAT ( ?CX t 5HKS = ,16) 

I F { TSTEP.EQ.?) GO TO 67 
on 63 J = 1 , 6 
63 XP( J)=R( J ) 

I S T E p = 2 
GO TO 60 

67 on 68 J = 1 ,6 
6 R XT( J)=8( J) 

100 RETURN 
ENO 


ENERGY 

SUBROUTINE ENFR GY ( T • F , RH 0 , F N TH AL , FNTP OP , A V£ M ) 

COMMON /CONST 1 /XNH, XNP ,XNHE1, XNHE 2 , XNHF3 , X NE , PEB,P8 
COMMON/CONS T? f EM , PM , MM , HE M, HFM2 , HEM 3 , PO 
COMMON / CO N'S T3/XK,H,C,RH,RHF,xrH,XIHElfXIHE?t XOTSS 
COM MON /CONS T4//H,ZH1,ZH2, 71,Z11,712» 7.2 f 7.2 1 * 7 22 

CnMMPN/C0NST5/DFPRAD,C^,C6,C6,Fl,F2?F3,PI ,C V 3 , C P R , C 7 , FN I NT , A AO 
OIMFNSrON X { 7 ) , ZT f 6 ) ,7TT(6),CM<6) , Q ( 6 ) , E ( 6 ) » CH ( 6 ) , S ( 6 ) , CV (6 I 
OTMFNSION C P ( 6 ) , XP ( 6 ) , X T f 6 ) 

X IHF2 = XIHF1+XTHE2 

TO- 273 . 16 

GO- 1 * 66 67 

R 11= P . 3 1 43 6E +07 

T R = T* XK 

TFMP=T 

P=PO*PB 

A = 6 . C 24 R6F + 23 

RD^=DERRAD**3 

XND = 0 • 

SUMN= XNH * XNP + XNHE 1 + XNHE2 + XNHE3 + XNE + XND 

X ( 1 )=XMH/SUMN 

X(?)=XNP/SUMN 

X( 3 )=XNHE 1/SUMN 

Xf A ) = XNHF 2/ SUMN 

X( 5)=XNHF3/SUMN 

X t 6 ) = XN E / SUMN 

X(7 )=XNO/SUMN 

Z T ( 1 ) = ( 1 . 5 + ZH1/7H+. 5*XDT Ss/TR) /T 
Z T I 2 ) = ( 1 • 5+XIH/TR+. 5 * XD l SS/TB) / T 
7 T ( 3 ) = ( 1.5 + Z11/7D/T 
ZT ( 4 ) =( 1 *5+721/ Z2+XIHE1/TR) /T 
7 T ( 5 ) = ( 1.5+XIHF 2/TR) /T 
Z T < 6 ) = 1 • 5/ T 

ZTT ( 1 )= (-1 . 5-2. *7H1/ZHM 7H2* ZH-ZH1*ZH1 ) / ( 7 H* 7H ) -XDISS/TB)/(T*T) 

7 TT (?)=(-!. 5-2. *X I H/TR-XOT SS/TB) / ( T*T ) 

Z TT<3]= <-1.5-2. *7 11/7 1+1 71?* Z l- Z1 1*7111/1 71* Zl) )/(T*T) 

ZTT (4)=(— 1.5-2. *Z?l/Z?+< 722*72-Z21*Z2I)/( 7 2*-7r2r) — 2 . * X I H E 1 / TR ) / (T*T ) 
7TT ( 5 )=(-!. 5-2. +X IMF 2/TB) /(T*T) 

7 TT ( 6 J =— 1 • 5 / ( T* T ) 
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CM(1 )=HM*A 
CM ( 2 ) = P M*A 
CM( 3)=HEM*A 
CM { 4 ) = HE M2*A 
CM( 5)=HEM3*A 
CM ( 6 ) = E M*A 

AVCM=F*CM ( 1 ) + (l ,-F )*CM( 3 ) 

IF(F-.OOl) 50,51,51 

50 A VC M=C M ( 3 ) 

GO TO 53 

51 I F ( F- .999 ) 53,53,52 

52 AVCM=CM(1) 

53 AVEM=0. 

DO 54 J=1 , 6 

54 AVEM=AVEM+X( J)*CM( J) 

Q( 1)=(2.*PI*TEMP*(XK/H)*(HM/H> > ** 1 . 5*ZH*E XP ( - . 5* XD I SS/T B ) 
Q(2) = (2.*PI*TEMP=MXK/H)*(PM/H) ) **1.5*EXP(-(XIH+.5*XDISS)/TB ) 
Q(3)=(2.*PI*TEMP*(XK/H)*(HEM/H) )**1.5*Z1 

Q(4)= (2 ,*PI*TEMP*< XK/H> *<HEM2/H) ) ** 1 . 5* Z2*E XP ( - XI HE 1 /TB ) 

Q( 5 ) = ( 2 •*PI*TEMP*( XK/H) * ( HE M3 / H ) ) **1 . 5*EXP ( -X I HE2/T B ) 


Q( 6 ) = ( 2 .*PI*TEMP*( XK/H ) * ( EM/H ) ) **1 . 5*2 • 

R=RU/AVEM 

RO=RU/A VCM 

DO 55 J = 1 , 6 

E< J)=R*T*T*ZT(J) 

CH ( J ) = E ( J )+R*T 

CV(J)=R*T*(2.*ZT(J)+T*ZTT(J)) 

CP(J)= CV(J)+R 

5 5 S(J)=R*(T*ZT(J)+ALOG(Q( J)/(SUMIM) J + l.) 
CZ=AVCM/AVEM 
TE = 0 . 

TH=0. 

TS = 0. 

DO 5b J = 1 , 6 
TE=TE+X( J)*E( J) 

TH = TH+X ( J )*CH{ J ) 

IF ( X ( J ) .LT.1.0E-30) GO TO 56 
T$=TS+X ( J >*( S( J >-R*ALOG(X( J ) )) 

56 CONTINUE 

CALL DERIV(T,R,F,X,CH, P,XP,XT ) 

DD = 0. 


DN=0. 
TT = 0. 
TT 1 = 0 . 
TT2 =0 . 


DO 60 J = L , 6 
TT= X ( J ) *CP ( J ) +T T 
TT1=CH( J)*XP( JJ+TT1 
TT2=TH/AVtM«CM{ J)*XP( J ) +TT2 
DN=T/AVEM*CM(J ) *XP ( J ) +DN 
60 DD=P/AVEM*CM< J)*XT< J)+00 
CPB=( TT+TT1-TT2 ) /RO 
CVB=CPB-CZ*(1.-DN) * ( 1 .-DN ) / ( 1 . + 00 ) 
ENTROP=TS/RO 
ENTHAL=TH/< R0*T0 ) 

ENINT=TE/(R9*T0) 

G=CPB/CVB 

4A0=SQRT(CZ*G*T/ (G0*T0*( l.+DD) ) ) 

RETURN 

END 
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TABLE 3 
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93 N IS 0 

.333 

CAS 

DENSITY IS 

1. 

00005-06 

(r.Q/r.Ml) 


TTmd 

N F 


0 


MH 


NH r 1 


MHF2 


NjM57 


NT 


1 oonp . 

3. 1/S57F 

18 

3. 1656P 

13 

1 . °°P33 

l 7 

1.C035F 

I 7 

4 • 9934 F 

10 

5 .95475- 

1? 

7 • 0 75 1 F 

1 7 

1 1009 . 

1 . 75 

1 6 

1 .7583^ 

16 

1 • p 1 4 1 F 

17 

1 .9035P 

l 7 

3. 60849 

11 

7.79218- 

09 

7 . 1 692 f 

17 

12000 . 

3 . 7 7 3 8 E 

1 6 

3.?756 c 

1 6 

1 . * * 2 4 8 

17 

1 .0034F 

1 7 

1 . 9 3 0 * E 

12 

7 . P a 6 2 P — 

■06 

7.72105 

17 

13000 . 

5.3037<= 

IS 

5 . 3°2^F 

16 

1 . 4307 c 

l 7 

1.09745 

17 

8.2849F 

12 

4.03615- 

•04 

3.532*5 

17 

14000. 

7.07S2F 

16 

7.97223 

16 

1. 19 2 73 

17 

1 .9032F 

1 7 

3.01875 

13 

4.40215- 

•02 

3. 7909E 

l 7 

JSO^n. 

1 . 0692F 

17 

1 .06*?f 

1 7 

9. 2177F 

16 

1 . 002 SF 

17 

9.77705 

13 

2 . 3 Q 6 1 F 

00 

4.0626F 

l 7 

1 6000. 

1 .32183 

17 

1.31 *° F 

17 

6. 7104F 

16 

1.9Q96F 

17 

7. 3404F 

14 

8. 6750E 

01 

4. 31 57 E 

17 

17000. 

i . 5267F 

17 

1 • S 1 0 1 r 

l 7 

4. 70PSF 

16 

Q.9S*2E 

16 

7.64035 

14 

7.23075 

03 

4. 57028 

1 7 

1*000 . 
1 9 n 00 . 

l.S*27E 

1 7 

1 .6633 r 

17 

1.2^19P 

16 

q. °454F 

16 

1. 8977P 

15 

4 . 29 62 P 

04 

4 . 6 7 6 1 F 

17 

1 . R038F 

17 

1 . 76 1 0 F 

17 

2.290 1E 

16 

9 , 6 05 * E 

16 

4 . ? 8 * 0 c 

15 

6 . 20695 

08 

4. 79725 

17 

? o o o 0 . 

1.9] 13F 

17 

1 .3236F 

17 

1 . 663S3 

16 

9.15525 

16 

9. 7 Q 36 f 

15 

6 • 7 9 76 c 

06 

4.90505 

17 

21000 . 

2 . 0 ? 4 Q F 

17 

1 .3634E 

17 

1 . 2 6S4T 

16 

9. 4204F 

1 4 

1.61415 

16 

5.67295 

07 

5.01*35 

17 

22000 . 

2. IS70P 

17 

1 . 3 8 8 9 F 

17 

1 . 01C23 

16 

7. 39545 

16 

2.639] F 

16 

7.65465 

0* 

5 • 1 46 3 P 

1 7 

23000 . 

2.2*0213 

17 

l" .905*5 

17 

* . 4 1 2 2 c 

IS 

6. 1 715F 

16 

3. 9631 5 

16 

1 • *642 c 

09 

5.7356F 

17 

24000 . 

2.43033 

17 

1 .^1763 

1 7 

7.2316P 

18 

4.O034E 

16 

5 . 1312 5 

16 

7 . 7 8 7 1 F 

09 

5.4242F 

1 7 

?so^o . 

7 . 5559*= 

17 

l . 9 2 6 4 F 

17 

6 . 7 349 r 

IS 

3.7 304 P 

16 

6 . 2 9 50 c 

16 

2.75795 

10 

5.5493F 

17 

?60O9 . 

2. 68Q6F 

1 7 

1.03335 

17 

S . A A 0 7 P 

13 

2 • 7 7 1 4 P 

1 6 

7 . 2 63 1 r 

16 

0 . 5 3 3 5 F 

10 

5.6*305 

17 

77600 . 

?. 7 ^O0F 

17 

1 . 0 3 8 3 F 

17 

9. 11 1ST 

15 

2. 02371= 

14 

9.0113P 

*16 

7 . 7 6 9 9 F 

1 1 

5.73345 

17 

2*000 . 

? . 7 O Q 5 P 

17 

1 , 9 4 3 S r 

1 7 

4 . 6 4 * 9 F 

IS 

1 .4733r 

16 

*. 5612F 

1.6 

6.01335 

11 

8. 793QF 

1 7 

20000 . 

?. *4273 

17 

1 * 0 A 74 F 

17 

4 . 2 9 0 6 F 

13 

1 .09°9F 

IS 

a.9536F 

16 

1 .41585 

12 

5.83625 

17 

30000 . 

2.9737c 

17 

1 . Q 50 7F 

L7 

3.92P6P 

15 

8. 0460E 

18 

9 * 2 2 9 7 c 

16 

3.17*55 

1? 

5.8671 F 

17 

3 7 6°? . 

7 .onc^p 

17 

1 .9560F 

17 

3 . ? :J 6 1 F 

IS 

5 . 00435 

1 3 

9. 57285 

16 

1. 30715 

13 

5.9030F 

17 

34000 . 

7 . o 2 0 q r 

l 7 

1 .9600P 

17 

9 # 

15 

3.30265 

15 

9.6997C 

16 

4.5732F 

17 

5.97478 

17 


2.°44 7 8 

17 

1 • 9 6 3 ? P 

l 7 

7 . A 7 POP 

18 

2.37405 

1 9 

9 . 7 3 7 2 5 

16 

1 . 39705 

14 

5.9377F 

l 7 

3 0 0 0 0 . 

2.QS47P 

17 

1 . ° 6 3 7 F 

l 7 

2 . 4 2 A P 

IS 

1 . 3299F 

1 3 

9.81 36 f 

16 

3.7056P 

14 

5 . Q 4 3 1 P 

I 7 

400 00 . 

7 , OS08P 

17 

1 . 9 6 2 3 r 

1 7 

2.71405 

15 

1 . 4 8 7 4 p 

is 

9. 7929 P 

16 

9. 33 ? 95 

14 

5 . 9 542 F 

l 7 

z'+mno, 

7.0787F 

1 7 

1 .°64Qr 

17 

?. 91 1 3F 

IS 

1 . 7 4Q 5P 

1 s 

9 . 7 00 7 F 

16 

2 • 0 9 0 6 f 

15 

8.Q7015 

l 7 

4 4 00" . 

3.^07?P 

1 7 

1 . 066 SF 

17 

7 . 3439P 

15 

1 . 0733F 

1 5 

9. 4977- 

16 

4. 29555 

13 

5.QQ56F 

17 

4 3 00° • 

3. 0 7 03 11 

17 

1.9*72= 

17 

2. ?7i 33 

15 

9 . 93335 

14 

9 . 3 3 9 4 f 

16 

5.967QP 

18 

6.0138P 

1 7 

SO 0 0 ^ . 

3.1 8 7 7r 

1 7 

1 , 0 A 0 q r 

1 7 

2. 

15 

A. 0 . 0 7 5 F 

14 

7 . 7 S 3 7 r 

16 

2 . 7 1 79 P 

16 

6.1811F 

17 

ssooo. 

?. 454*8 

1 y 

1.971 ?r 

1 7 

1 . 77Q3F 

IS 

3.99765 

14 

5. 1 52 9 E 

16 

4 . 8 4 1 7 P 

16 

6.44875 

17 

soooo . 

* . 6900P 

17 

l.Q775 r 

17 

I. 7SOAP 

IS 

1.95125 

1 4 

2. 38475 

16 

7.1604 c 

16 

6 • 6 834 F 

l 7 

SSO0O . 

3. 3703^ 

17 

1 .9739'= 

17 

1 . 694A c 

IS 

3.69325 

l 7 

1.49795 

16 

*. 52915 

16 

6.8227E 

1 7 

7 0 0 0 ^ . 

^ . 3Q8RC 

17 

1 . o7S4r 

17 

1 . 4 S 77 P 

1 9 

7 . * 4 5 * F 

1 3 

8.771 2F 

15 

Q.20765 

16 

6.89228 

17 

73066 . 

?• . 0 3 0 3 F 

l 7 

1 . 9 7 6 7 E 

17 

I. 3 2 2 3 p 

18 

2. 7 3791= 

1 3 

3. 79Q6 f 

1 5 

9.50338 

16 

6.97375 

17 

3 nqn''' . 

7 . Q/ + P7C 

17 

1 .977^3 

1 7 

l . 207qc 

1 9 

1 . 1 1 6 A P 

1 3 

3.6 3 °9 F 

1 5 

9. 6695 r - 

16 

6.94165 

17 

33000 . 

3 . 08 7 4 r 

17 

1 . 9 7 °0 P 

17 

1. 10063 

15 

5 • Q 3 1 l F 

1? 

2 • 73175 

15 

9.76093 

16 

6 • 951 °f 

I 7 

OQ00 n . 

O.OA^SC 

17 

1 . 9 7 7 3 p 

17 

I. 24 a 35 

13 

3.37015 

12 

2.19785 

1 5 

9. 91 SSF 

16 

6.95595 

17 

9SOOC . 

3.964 QP 

17 

I.070S3 

l 7 

1 . 1 4 7 9 c 

LS 

1 • 9 6 1 5 c 

1? 

2 . 0 5 3 2 c 

15 

° • 32° 1 5 

16 

6.95*25 

17 

loonoo . 

3. 96*38 

17 

l . 9703P 

1 7 

1 . n 6 7 2 c 

13 

1.21115 

12 

1.7Q30C: 

15 

o . * 540 5 

1 6 

6.96175 

17 


MASS FRACTION HP ATOMIC HYORPOEN IS 0,600 


GAS OENSITY IS 


1.0000E-06 (GD/CM3) 


TEMP 

NF 


Pk|D 


NH 


NHF1 


NHE? 


NHE 3 


NT 


10000. 

l . 1043F 

16 

1 .1048E 

16 

3 , 4 7 5 OF 

17 

6.01779 

16 

7 . 7 2 4 6 E 

10 

1.98959- 

12 

4.2978E 

17 

1 1000 . 

2. 3963E 

16 

? . 3 °6 3F 

16 

3. 34599 

17 

6.01779 

16 

1. 59R4E 

li 

2.4016F- 

09 

4.4269E 

17 

17000 . 

4. 5 1 7 3 E 

16 

4.5177E 

16 

3. 1 3 3 8 E 

17 

6.0177F 

16 

3. 46609 

l l 

9.362LE- 

07 

4.6390F 

17 

13000 . 

7. 5767P 

16 

7.5764E 

16 

7 . 8 2 79 F 

17 

6.0174E 

1 6 

3. 5 77 3 E 

12 

1 #54 56 9- 

04 

4.9450E 

17 

1 4000 . 

1. 1430E 

17 

1 .14789 

17 

2.43 7 7E 

17 

6.0165E 

16 

1.77139 

13 

1.31969- 

02 

5.3352E 

17 

1600 0 . 

1.5903F 

17 

1 .5 8 Q 9E 

17 

1 .9956E 

17 

6.01339 

16 

3.9743E 

13 

6.7353F- 

01 

5.7776E 

17 

1 4000 . 

2 . 03 2 6E 

17 

2.031 5P 

17 

1. 55409 

17 

6.0065F 

16 

1.1 7539 

14 

2.29179 

01 

6.2199F 

17 

17000. 

2.4? 77 r 

17 

2.47489 

17 

1 . 16089 

17 

5.9884E 

16 

7,93559 

14 

5 . 5 87 49 

02 

6.6150E 

1^ 

18000 . 

2. 7575F 

17 

2.7504E 

17 

3.34139 

16 

5. 9 46 3 F 

16 

7.0901 E 

14 

1.0143E 

04 

6 . 944 RE 

17 

10000 . 

3.00 2 6 F: 

17 

2 . q 86 69 

17 

5. qqp^r 

16 

5. B6P1F 

16 

1.59639 

15 

1 .4340E 

05 

7.1 899 F 

17 

70000. 

3.1 3 56E 

17 

3 . 1 52 3 r 

17 

4.3320E 

16 

5.6349E 

16 

3 . 37 85F 

16 

1 . 5 9 7 2 E 

06 

7.37799 

17 

21000 . 

3. 7?P3E 

17 

3 . 2 6 5 1 E 

17 

3. 2040E 

16 

5. 3809F 

16 

6 . 3 6 8 7 E 

15 

1 .4009F 

07 

7.5161 E 

17 

77000. 

3.4571F 

17 

3.34129 

17 

7.4423F 

16 

90 q 5F 

16 

1 .10829 

16 

9 . 8 22 1 E 

07 

7 • 6393 E 

17 

23000 . 

3 . 56735 

17 

3.39309 

17 

l . 9 2 5 1 E 

16 

4.27479 

16 

1.7430E 

16 

5.5318F 

08 

7.7546E 

17 

24000. 

3 . 677 i E 

17 

3.4290E 

17 

1 . 5654F 

16 

3. 5 36 BE 

16 

7.4309E 

16 

2.5415E 

09 

7 , 8644 E 

17 

24000. 

3. 77749 

17 

3.4547F 

17 

1 .3077E 

16 

7.7Q10F 

16 

3. 72689 

16 

9. 7474E 

09 

7.9647F 

17 

26000 . 

3 . 8 6 3 4 C 

17 

3.47339 

17 

1.1 168E 

16 

2. 1 775F 

16 

3. 39 57 9 

16 

3.70749 

10 

8.0506E 

17 

27000. 

3.93250 

1 7 

3.48 84 E 

17 

9. 7106E 

15 

1.57719 

1 6 

4.4407F 

16 

9.3004F 

10 

8.11989 

17 

2 8 000 . 

3.97179 

17 

3 .48969 

l 7 

9 .Q^919 

15 

1.15779 

L 6 

4. 8605 F 

16 

2.4423E 

11 

3.L590E 

17 

29000 . 

4.HH7P 

17 

3.4957F 

17 

9 . 0 2° 2 E 

1 5 

8.5278E 

15 

5. 1649E 

16 

5. 86849 

11 

8.19909 

17 

30000. 

4 . 04149 

17 

3.9031F 

17 

8.2388E 

15 

6.3464E 

15 

5 . 3 3 30 E 

16 

1 .3146F 

12 

8 .22879 

17 

37000. 

4.07849 

17 

3.5154E 

17 

7.01639 

15 

3.37Q7E 

15 

5.6292F 

16 

5 . 5509 E 

12 

B.2657E 

17 

34000. 

4. 1012E 

I 7 

3. 5743E 

17 

6. 1 19?E 

1 5 

2 . 5 0 7 8 9 

15 

5.7650E 

16 

1.96369 

I 3 

8.2885F 

17 

36000 . 

4.1160E 

17 

3.5312E 

17 

5. 4321E 

15 

1. 7606F 

15 

5. q 35 7E 

16 

6.02019 

1? 

3 . 3032 F 

17 

33000 . 

4.1 268F 

17 

3 • 5 3 66 E 

IT 

4. 8 p 7 OE 

15 

1.3263E 

15 

5. S687E 

16 

1 .6401 E 

14 

8.3141E 

17 

40000 . 

4. 1 3439 

17 

3.5411E 

17 

4.44289 

15 

1.0566E 

15 

5.37179 

14 

4.0397E 

14 

3.3236E 

17 

47000. 

4. 1 370 c 

17 

3.534PF 

1 7 

5.06379 

15 

Q . 7 3 3 3 F 

14 

5. 8 392 F 

16 

9 . 1 2 54 F 

14 

8.32439 

17 

44000. 

4. 1513F 

17 

3.5385F 

17 

4.6Q79F 

15 

7.4705F 

14 

5. 75409 

16 

1 . 3Q43F 

1 5 

8.3391E 

17 

45000 . 

4. 1 SOLE 

17 

3.5402E 

17 

4. 5 3 2 7E 

15 

8 • 3 2 8 0 F 

14 

5. 6698 9 

16 

7 . 646 6 F 

15 

8.3474F 

17 

50000. 

4. 74R3F 

17 

3. 5466F 

17 

3.891 3F 

15 

5,73129 

14 

4. 9042 E 

16 

1 . 0567F 

16 

8.4355E 

17 

55000 . 

4.4041F 

17 

3 . 5 50 °E 

17 

3.4607E 

15 

3.4043F 

14 

3. 43559 

16 

2 . 548 7 p 

16 

8 . 5 9 1 4 F 

17 

60000. 

4. 55799 

l 7 

*3 . 5 54 3E 

17 

3.12090 

15 

1 * 6 77 7F 

L 4 

1 • 9663 E 

16 

4.0347F 

16 

8.7452F 

17 

65000 . 

4. 65 3 8 F 

17 

3.55749 

17 

2 . 8 L 2 l c 

15 

7 . 4096 F 

13 

1 .0561 E 

16 

4 . 9 5 4 3 E 

16 

8 .84 LIE 

17 

70000. 

4. 7 o /+ 3 p 

17 

3.5602F 

17 

2 . 534 5 C 

15 

3.7955E 

13 

5. 8 7 79 F 

15 

5. 4267F 

16 

8.89169 

17 

75000 . 

4. 7243E 

17 

3.556QF 

17 

2 . 35 86 E 

1 5 

I. * 5 3 7 3 E 

13 

3 . 5 877 F 

1 5 

5.6574F 

16 

8.9U6F 

17 

30000 . 

4 , 73 8 6 C 

17 

3.5595E 

17 

7. 59 Q 0 9 

15 

9 . 5 q 2 4E 

1 2 

2. 47579 

15 

5.77429 

16 

8.9259E 

17 

35000 . 

4. 7457E 

17 

3.5613E 

17 

7.377QP 

15 

5 .070 if 

17 

1 • 9 5 1 9 E 

15 

5 . 8 2 7 0 F 

16 

8.9330E 

17 

90000 , 

4.75169 

17 

3.56379 

17 

?. I 704 P 

15 

2 . 3 56 2F 

12 

1.56549 

15 

5.3609F 

14 

3 . 93 8 8 F 

17 

95000 . 

4. 75589 

L7 

3.5654E 

IT 

2.00Q7E 

15 

1.6383E 

12 

1 . 3155F 

15 

5. 3 860 F 

16 

8.94319 

17 

100000. 

4. 7 4 4 7 F 

17 

3.567SF 

17 

7 • 2 9 7 3 E 

15 

1.04079 

17 

1 . 1411F 

15 

5.9035F 

16 

8.9420F 

17 



^ASS 

fraction 

OF 

ATOMIC HYDRO 

GFN IS 0 

.800 

GAS 

DENSITY IS 

l. 

noooF-of. 

(GR/CM3) 


TFMP 

NF 


MP 


NH 


NHE1 


NHF 2 


NHE3 


NT 


10000 . 

1.2301F 

16 

1.2R01F 

16 

4. 6527F 

17 

3* 0 089 F 

1 6 

9.6259E 

09 

7.4369F- 

■13 

5.2096E 

17 

11000. 

7347F 

16 

2.73470 

16 

4. 5 0 2 2 E 

17 

3.O089E 

16 

6.9019F 

10 

8. 9879E- 

10 

5.3600F 

17 

12000. 

5.2756F 

16 

5.2755F 

16 

4.253LE 

17 

3.0088E 

16 

3.6408E 

11 

3.4784E- 

07 

5.6091E 

17 

13000. 

S.oqorf 

16 

3 . 90° 7F 

16 

3. 3P°7F 

17 

3.0087E 

16 

1. 52 7 1 E 

1? 

5.6790P- 

05 

5.9776F 

17 

14000. 

1. 3634F 

17 

1 .3634F 

17 

3.4173E 

17 

3 . 00 83 F 

16 

5. 3858F 

12 

4.7668E- 

■03 

6.4450F 

17 

15000 . 

1.9131F 

17 

1 . 9 1 30 F 

17 

8677 p 

17 

3.0072E 

16 

1. 6639F 

13 

2.3781F- 

•01 

6.9947E 

17 

15000 . 

2.4873F 

17 

2 • 4 8.6 8 F 

17 

2.2939E 

17 

3.0042E 

16 

4.6368F 

13 

7.8414F 

00 

7.5689F 

17 

17000 . 

3.0202F 

17 

3.0190E 

17 

1.76170 

17 

2.9970E 

16 

1 .1913E 

14 

1 .8534F 

02 

8.1017F 

17 

13000 . 

3.4704E 

17 

3 .4675 F 

17 

1 .31 31F 

17 

2 . 9 8 0 4 F 

16 

2. 849 1 F 

14 

3 • 7996F 

03 

8.5520F 

17 

19000. 

3. 3220E 

17 

3.3157F 

17 

9.6503E 

16 

2.94520 

16 

6.3659E 

14 

4. 5746E 

04 

B.9036E 

17 

20000 . 

4.0834E 

17 

4.0702F 

17 

7. 1 0 5 2 P 

16 

2.8763E 

16 

1. 3760E 

15 

5.0388E 

05 

9.1650E 

17 

21000. 

4.2753F 

17 

4. 2407E 

17 

5.30970 

16 

2.75290 

16 

?. 5603 E 

15 

4.4616F 

06 

9.3569E 

17 

22000. 

4.4199E 

17 

4.3745E 

17 

4.061QE 

16 

2. 5544F 

16 

4. 5446E 

15 

3. 1972E 

07 

9.5015E 

17 

23000. 

4. 5343E 

17 

4.4613E 

17 

3.1938E 

16 

2.2740E 

16 

7.3488E 

15 

1.8623F 

08 

9.6164E 

17 

24000 . 

4.5306F 

17 

4.5225E 

17 

2 . 5 3 2 3 F 

16 

1 . 9 7 7 7 F 

16 

1.0811E 

16 

8.9154E 

08 

9.7121E 

17 

7 5000 . 

4. 71 16 p 

17 

4.5664F 

17 

2. 1426F 

16 

1 . 5568F 

16 

1.4520E 

16 

3.5606E 

09 

9.7932E 

17 

25000. 

4.7 7 OOF 

17 

4 . 5 9 g 8 F 

17 

1.3185E 

16 

1.20740 

16 

1.R015E 

16 

1 .2129F 

10 

9.8606E 

17 

27000 . 

4 . 3 3 3 1 E 

17 

4 . 6 2 3 3 F 

17 

1.5735E 

16 

9. 1 0900 

15 

2.0980E 

16 

3.6129F 

10 

9.9147E 

17 

28000. 

4. R754E 

17 

4.6423E 

17 

1. 3R37F 

16 

6.7789F 

15 

2.3310E 

16 

9. 6368 E 

10 

9 . 9 5 70 E 

17 

29000. 

4.9078E 

17 

4.6573F 

17 

1. 2336E 

16 

5.0367E 

15 

2.5052E 

16 

2.3484E 

11 

9.9994F 

17 

30000 . 

4.9326F 

17 

4.6694F 

17 

1. 1127E 

16 

3.77040 

15 

2.6318F 

16 

5. 3123E 

11 

1.0014F 

18 

32000. 

4. 9664F 

17 

4. 6P76F 

17 

9. 30P6E 

15 

7 • 2095 E 

15 

7. 7R77F 

16 

2.2753F 

12 

1.0048E 

18 

34000. 

4.9875E 

17 

4.7005E 

17 

8.01 36F 

15 

1 .3977E 

15 

2. 8683F 

16 

8.0914E 

12 

1.0069F 

18 

36000. 

4. 98 5 1 P 

17 

4.6935E 

17 

q . 7 166F 

15 

9.5383E 

14 

2 . 9 1 1 o E 

16 

2 i 4955E 

13 

1.0067E 

1.8 

38000 . 

4.Q958E 

17 

4.7Q23F 

17 

7 , R 4 2 6 C 

15 

7. 9743F 

14 

2.9223E 

16 

6. 7R65F 

13 

1.0077F 

1« 

40000. 

5.0056F 

17 

4. 7094F 

1 7 

7.1 307F 

15 

6.3598F 

14 

2.9235F 

16 

1.6741E 

14 

1 .0087E 

18 

4 2 000 • 

5.0147F 

l 7 

4 . 7 1 5 30 

17 

6. 537C0 

15 

5 . 7 7760 

14 

2.01 *30 

16 

3.7822F 

14 

1 .0096F 

18 

44000. 

5.0246E 

17 

4.7293^ 

17 

6.0340 p 

15 

4.4929E 

14 

?. 8850E 

16 

7. 8909F 

14 

1.0106F 

18 

45000. 

5.0304E 

1 7 

4.7226E 

17 

p .Rl^5F 

15 

4. 1631F 

14 

2 . 8 564 F 

16 

1 .1079F 

15 

1.0112F 

18 

50000 . 

5.0629E 

17 

4 ■ 7 1 9 1 E 

17 

6.1 60 2 c 

15 

2. R338F 

14 

2. 5 ? ? 7 F 

16 

4.5787E 

15 

1.0144E 

18 

55000. 

5. 1425E 

17 

4.7270F 

17 

6 . 3 7 3 1 F 

15 

1.6R70E 

14 

1.8281E 

16 

l » 1639F 

16 

1.0224F 

18 

50000 . 

5 . 22 54 E 

17 

4.7331F 

17 

4.7610F 

.5 

I • 046 4F 

14 

1.0738E 

16 

1.9247E 

16 

1 .0307E 

18 

65000 . 

5 . 2 8 1 4 P 

17 

4.7382E 

17 

4 . 2 4 8 4 E 

15 

4. 6 690 E 

1 3 

5.7632E 

15 

2.4279E 

16 

1 .0363E 

1 8 

70000. 

5.3112F 

17 

4. 74260 

17 

3 , 02E 

15 

7 • 07 1 5 F 

13 

3 . 2 739 F 

15 

2.6794E 

16 

1 .0393F 

18 

75000. 

5 . 32 78 E 

17 

4 . 7463 E 

17 

3.4374E 

15 

9,6 94 1 F 

12 

2.0062F 

15 

2.8073E 

16 

1.0409F 

18 

80000. 

5.3299F 

17 

4.7413F 

17 

3 . 8 ° 3 0 E 

15 

4 . 8 3 16 F 

12 

1 .3565E 

15 

2.8727E 

16 

1.0411E 

18 

35000 . 

5.3369F 

17 

4.7451E 

1 7 

3.5555E 

15 

3.7059E 

1 2 

002 2 E 

15 

2.9083E 

16 

1 .0418E 

18 

90000. 

5.341 OF 

17 

4.7431F 

17 

3 . 2 6 3 1 E 

15 

1 .7Q72F 

12 

8.7654E 

14 

2.9210E 

16 

1.0423F 

18 

95000. 

5.3450E 

17 

4. 7S06E 

17 

3 . 008 RE 

15 

1 . 06? 7f 

12 

7. 3689F 

14 

2.935IE 

16 

1.0427E 

18 

100000. 

5 . 3 4 8 2 c 

17 

4.752SE 

17 

2.7R58E 

15 

6 . 5 634 E 

1 l 

6. 3999E 

14 

2.9443E 

16 

1 • 0430E 

18 



M*SS 

FRACTION 

OF 

ATOMIC HYDROS 

» F M IS ] 

. .000 

! G4S 

OFNSITY is 

1.0000E-06 

<GP/CM3) 


TE M P 

ME 


NP 


NH 


NHEl 

NHF2 

NHE 3 

NT 


10090. 

i . 43 49F 

16 

1 .4349E 

16 

5. 8324F 

17 

0.0 

0.0 

0.0 

6. 1 193F 

17 

1 1000 . 

3. 1 2 «0F 

16 

3. 1230F 

16 

5 . 6 63 I F 

17 

0. 0 

0.0 

0.0 

6.2837F 

17 

1200 0. 

5. 9451 E 

16 

5 . 94 5 1 F 

16 

5. 3813F 

17 

0.0 

0. 0 

0.0 

6 . 5 704 E 

1 7 

nooo . 

1 . 0095 E 

n 

l .0095F 

17 

4, 9 664E 

17 

0.0 

0.0 

0.0 

6.9853F 

17 

14909 . 

1 . 5561F 

17 

L.5561F 

17 

4. 41 9 3 F 

L 7 

0.0 

0. 0 

0.0 

7.5320F 

17 

15000. 

2 . 2043 E 

n 

2.2043F 

17 

3.7715E 

17 

0.0 

0.0 

O.n 

8. 1802E 

17 

15000 . 

.2 . 3 9 2 9 F 

17 

2 . 8° 29F 

17 

3. 083 OF 

17 

0.0 

0.0 

0.0 

8. 8687F 

17 

17000. 

3. 5535E 

17 

3 . 5 5 3 5 E 

17 

2.4223E 

17 

0.0 

0.0 

0.0 

9. 5294E 

17 

1.8 000 . 

4. 1 4 50E 

17 

4. 1 4 5 0 F 

17 

1. 8 3 09 E 

17 

0.0 

0.0 

0.0 

l • 0 1 2 1 F 

13 

nooo . 

4 • 6 1 2 6 E 

17 

4 . 6 1 2 6 E 

17 

1 . 3 6 3 ? F 

17 

0.0 

0. 0 

0.0 

1 .0588F 

18 

2 0000 . 

4.9659F 

17 

4.96599 

17 

1.0100E 

17 

0.9 

0.0 

n.0 

1 .0942F 

18 

21000 . 

5.2220E 

17 

5 . 2 2 2 OF 

1 7 

7. 53 8 5 C 

16 

0.0 

0. 0 

0.0 

1 • 1 1 9 BE 

18 

22000. 

5.4033F 

17 

5.4C38E 

17 

5. 7 2 0 3 F 

16 

0.0 

0.0 

0.0 

I . 1380E 

18 

23000 . 

5 . 5373E 

17 

5.5323F 

17 

4. 4360F 

16 

0.0 

0.0 

0.0 

1.1508E 

13 

24000. 

5 • 623 5 E 

17 

5.6235E 

17 

3. 5231F 

16 

0. 0 

0.0 

0.0 

l • 1 599E 

18 

25000 . 

5.6993F 

17 

5 * 6 8 9 3 F 

17 

2. 8657F 

16 

0.0 

0.0 

0.0 

1 . 1665E 

18 

25^00 . 

5. 73759 

17 

5.7375F 

17 

2. 3339E 

16 

0.0 

0.0 

0.0 

1 . 1713F 

1 8 

27000 . 

5. 7 7 3 5 F 

n 

5. 7735F 

17 

2.0239E 

16 

0.0 

0.0 

0.0 

i . 1 749F 

18 

23300 . 

5. 2730E 

17 

5 . 7 7 3 0 P 

17 

?. 0234E 

16 

0.0 

0.0 

0.0 

1 .1749E 

13 

29000. 

5. 7954E 

17 

5.7954E 

1 7 

1 • 805 OF 

16 

0.0 

0.0 

O.o 

1.1771E 

13 

30000 . 

5 . 3 L 3 2 E 

1 7 

5 * 3 1 3 2F 

17 

1 .6261F 

16 

0. 0 

0. 0 

0.0 

l .1789E 

18 

32000 . 

5 . 84 OOE 

17 

5 . 840 0 E 

17 

1. 3588F 

16 

0.0 

0.0 

0.0 

1 . 1816E 

18 

34000 . 

5. 3539F 

1 7 

5. 85R9E 

17 

L.l 695F 

1 6 

0.0 

0.0 

0.0 

1.1835F 

18 

36000. 

5 • 8 73 OF 

n 

5 . 8 7 3 o E 

17 

1.0283E 

16 

0.0 

0. 0 

0.0 

1.1849E 

18 

33000 . 

5. 3 34 OF 

n 

5 .3«40E 

17 

9. 1 8 3 5 F 

15 

0.0 

0.0 

0.0 

1 . 1860F 

18 

40000. 

5. 39?9F 

i 7 

5 . 8° 2 9 F 

17 

8.2997c 

15 

0.0 

0. 0 

0.0 

1 .18699 

18 

42000 . 

5 . 3*059 

i 7 

5.3805E 

l 7 

9. 59759 

16 

0.0 

0.0 

0.0 

1. 1856F 

1 3 

44000. 

5 . 337RF 

n 

5 . 88T3F 

l 7 

p. 8Q05F 

15 

0.0 

0.9 

0.0 

1.18649 

18 

45000. 

5.39] IP 

n 

5.. 39 1 IF 

17 

8.4710E 

15 

0.0 

0.0 

0.0 

1. 1867E 

13 

50000. 

5 . O0/+7P 

1 7 

5 . 904 7F 

17 

7. 11SF 

15 

c.o 

0.0 

0.0 

1 . I881E 

1 8 

55000. 

5 . 0 1 4 3 F 

17 

5.9148F 

17 

6. 1051F 

15 

0.0 

0.0 

0.0 

l .1 891 E 

1 8 

60000 , 

5.9Q37E 

1 7 

5.90 3 7E 

17 

6. 7L57E 

15 

0.0 

0.0 

0.9 

l . 1885E 

1 8 

65000 . 

5 . 9 1 6 5 F 

17 

5 .9 165F 

17 

5 . 9 3 9 6 F 

15 

0.0 

0.0 

0.0 

l .1892F 

18 

70000. 

5 . 07?pp 

17 

5 . ° 2 2 3 E 

17 

5.3041F 

15 

0.0 

0.0 

0.0 

1*1 89 Q F 

18 

7*^000 . 

5. ° 2 Q 1 E 

n 

6."2 3.n 

1 7 

4. 7 ^4E 

l c 

0.0 

0.0 

0.0 

1 . 1904E 

18 

8000" . 

5.9219E 

17 

5 .9P 19P 

17 

5.4003F 

15 

0.9 

0.0 

0.0 

1 . 1893F 

18 

85 000 . 

5. 9766F 

1 7 

5. Q266F 

17 

4.9301 F 

1 5 

0.9 

0.0 

n.0 

1 . 1902E 

18 

90000 . 

5. 9306E 

1 7 

5 . Q 3 0 6F 

17 

4. 52 4 6 F 

15 

0.9 

0.0 

0.9 

L . 1 Q 06E 

18 

95000 . 

5.93419 

l 7 

5 . 9 34 1 E 

17 

4 . 1 7 1 3 F 

15 

0.0 

0.0 

0.0 

1 . mop 

18 

100O00 . 

5, 93 7 7 r 

n 

5 . 9 37 2E 

17 

3. 8625F 

15 

9.9 

0.0 

9.0 

l.nnF 

13 



MASS 

FRACTION 

OF 

ATOMTC 

HYDROGEN IS 0.0 

GAS 

DENSITY IS 

1. 

OOOOE-07 

(GR/CM3) 


TEMP 

NE 


NP 

NH 

NHE 1 


NHE? 


NHE3 


NT 


10000. 

7 . 7003 E 

12 

0.0 

0.0 

1. 5037F 

16 

7.7003F 

12 

9.1693E- 

07 

l .5052F 

16 

11000. 

3.0236F 

13 

0.0 

0.0 

1 . 5014F 

16 

3.0236F 

13 

3.2950E- 

04 

1.5075E 

16 

12000. 

9.4930F 

13 

0.0 

o.o 

1.4949E 

16 

9.4930E 

13 

4 . 4945 E- 

•02 

1.5139E 

16 

13000. 

2.5034E 

14 

0.0 

0.0 

1.4794F 

16 

2.5034E 

14 

2.9078E 

00 

1 . 5295E 

16 

14000* 

5.7348E 

14 

0.0 

0.0 

1 . 4 47 1 E 

16 

5.7 348 E 

14 

1.0462E 

02 

1. 5618E 

16 

15000* 

1.1673F 

15 

0 a 0 

0.0 

1.3877E 

16 

1. 1673E 

15 

2.3526E 

03 

1.6212E 

16 

16000. 

2. 1417E 

15 

0.0 

0.0 

1 .2903E 

16 

2. 1417F 

15 

3.6092F 

04 

1.7186E 

16 

17000* 

3.5721F 

15 

0.0 

0. 0 

1. 1472E 

16 

3.5721E 

15 

4.0387E 

05 

1 .8616E 

16 

19000. 

5.4378E 

15 

0.0 

0.0 

9.6065F 

15 

5.437RF 

15 

3.4726F 

06 

2.0482E 

16 

10000. 

7 . 5 7 ? 1 F 

15 

0.0 

0.0 

7.4722F 

15 

7.5721E 

15 

2.3903F 

07 

2.2616E 

16 

20000* 

9.6807F 

15 

0.0 

0.0 

5.3637E 

15 

9.6 ROTE 

15 

1.3613E 

08 

2.4725E 

16 

21000* 

i. 1465F 

16 

0.0 

0.0 

3.57Q3E 

15 

1. 1465E 

16 

6.5876E 

08 

2.6509E 

16 

22000. 

1.2772E 

16 

0.0 

0.0 

2.2720E 

15 

1 • 27 72 E 

16 

2.7695E 

09 

2.7817E 

16 

23000 * 

1. 3629F 

16 

0.0 

0.0 

1.4149E 

15 

1. 3629E 

16 

1.0302E 

10 

2. 8674E 

16 

24000. 

1.4155F 

16 

0.0 

0.0 

A.8948F 

14 

1.4155E 

16 

3 • 4433 F 

10 

2.9199F 

16 

25000. 

1.4469F 

16 

0.0 

0.0 

5* 7596 E 

14 

1.4468E 

16 

1 0474E 

11 

2.9513F 

16 

26000 • 

1.4656E 

16 

0.0 

0.0 

3. 8876E 

14 

1 .4655E 

16 

2.9313E 

11 

2.9700E 

16 

27000 * 

1.4770F 

16 

0.0 

0,0 

2.7504F 

14 

1.4769E 

16 

7. 6 1 7 OF 

11 

2.9814F 

16 

28000 • 

1.4842E 

16 

0.0 

o.c 

2.0413F 

14 

1 . 48 3 8 E 

16 

1.8523E 

1? 

2.9886F 

16 

29000 * 

1 » 4890F 

16 

0.0 

0.0 

1. 5P54E 

14 

1.4R82E 

16 

4.2437E 

12 

2.9934E 

16 

30000. 

1.4925E 

16 

0.0 

0.0 

1.2925F 

14 

1.4907F 

16 

9.2125F 

1 ? 

2.9970E 

16 

32000. 

1 .4 G 89F 

16 

0.0 

OcO 

9.2650F 

13 

1.4914E 

16 

3.7618F 

13 

3.0034E 

16 

34000. 

l. 51 0 IE 

16 

0.0 

0.0 

7. 3569E 

13 

1.4341E 

16 

1 . 2 973F 

14 

3.0145E 

16 

34000* 

1. 5365E 

16 

0.0 

0.0 

6. 1966F 

13 

1 . 4599E 

16 

3 • 8296 E 

14 

3.0410E 

16 

38000 . 

1. 5956F 

16 

0.0 

o.o 

5.3977E 

13 

1. 4025E 

16 

9.6581F 

14 

3.1001F 

16 

40000. 

1 .7059F 

16 

0.0 

0.0 

4. 7552E 

1 3 

1.2935F 

16 

2.0622F 

15 

3.2103F 

16 

42000. 

1.9731E 

16 

0.0 

0.0 

4. 1254E 

13 

1.1276E 

16 

3.7274E 

15 

3.3775E 

16 

44000* 

2.0809E 

16 

0.0 

0.0 

3.4246E 

13 

9. 2109E 

15 

5.7992E 

15 

3. 5854E 

16 

45000. 

2. 1 Q08F 

16 

0.0 

0.0 

3.04ROE 

13 

8 c 1 1 9 8 E 

15 

6.8941E 

15 

3 • 6952E 

16 

50000* 

2.6527E 

16 

0.0 

OoO 

K 1488F 

13 

3. 5387E 

15 

I . 1494E 

16 

4.1571E 

16 

55000. 

2 . 9724F 

16 

0.0 

0,0 

3 . 7 8 7 5 E 

12 

1 . 3 868 E 

15 

1.3684E 

16 

4.3769E 

16 

40000. 

2.9503F 

16 

0.0 

0.0 

1.2439F 

12 

5. 8367E 

14 

1.4459E 

16 

4.4547E 

16 

65000. 

2 o Q 76 8E 

16 

0.0 

0.0 

4. 5036F 

11 

3. 19 82 F 

14 

1 . 4724F 

16 

4.4812E 

16 

70000. 

2.9990F 

16 

0.0 

0.0 

2. 0 80 9E 

11 

2 • 0792 F 

14 

1.4836F 

16 

4.4925E 

16 

75000. 

2 . 9 G 2 3F 

16 

0.0 

0.0 

9 * 360 8 F 

10 

1 .6527E 

14 

1 • 4879E 

16 

4.4968E 

16 

80000. 

2.O043F 

16 

0.0 

0.0 

4.5479E 

10 

1.4519F 

14 

i .4*99F 

16 

4.4988E 

16 

35000. 

2.9963E 

16 

0.0 

0.0 

2 a 3 Q 9 6E 

10 

1.2537E 

14 

1.4919F 

16 

4.5008E 

16 

90000* 

2.0969F 

16 

0.0 

0.0 

1 • 3 38 6F 

10 

1.200AF 

14 

1.4924F 

16 

4.5013E 

16 

95000* 

7 # oggnc 

16 

0.0 

0.0 

7 , 8790E 

09 

1.0863E 

14 

1.4936E 

16 

4.5024E 

16 

100000. 

2.9991F 

16 

o.c 

0.0 

4. 9456F 

09 

1 o 0732E 

14 

1.4937E 

16 

4.5026E 

16 



MASS FRACTION OF ATOMIC HYDROGEN IS 0.033 


GAS OENSI TV IS 


1. OOOOF-07 CGR/CM3I 


TEMP 

NE 


NP 


NH 


NHE 1 


NHE2 


NHF 3 


NT 


10000 . 

2.4510E 

15 

2.4509E 

15 

1.7449E 

16 

1.0035E 

15 

1 .6405E 

10 

6.33 73 F- 

12 

3.Z3S5F 

16 

11000. 

4.9R92E 

15 

4 . 9891 E 

15 

1.491LF 

L 6 

1 . 0 034 E 

16 

1.2485E 

11 

8.5708E- 

09 

3.4923F 

16 

12000 . 

8 .467RF 

15 

8.4671F 

15 

1. 1433E 

16 

1.0034E 

16 

7 . 2 Q 78 E 

11 

4.0431F- 

•06 

3.8402E 

16 

13000. 

I .2193F 

16 

1 .2189E 

16 

7.7105F 

15 

1 • 0031 E 

16 

3.5673E 

12 

R.8751E- 

04 

4.2127F 

16 

1*000. 

1.5259E 

16 

1.5244F 

16 

4.6559E 

15 

1.0019E 

16 

1.5234E 

13 

1 .0884E- 

•01 

<f.5193E 

16 

15000 . 

1.7316E 

16 

1 .725BE 

16 

2 • 64 1 1 E 

15 

9.9770E 

15 

5. 7609E 

13 

8. 1 164F 

00 

4.7250F 

16 

15000. 

1.8569E 

16 

1. 8377F 

16 

1. 5222E 

15 

9.8432E 

15 

1.9136E 

14 

3.8344E 

02 

4.8503E 

16 

17000 . 

1 .9S11E 

16 

1 .R963F 

16 

9. 3638E 

14 

9.4B69E 

1 5 

5.476BE 

14 

1. 1620F 

04 

4.9445E 

16 

IROOO. 

2.0594E 

16 

1 .9267E 

1 6 

6.3279F 

14 

8.7172E 

15 

1.31 7* E 

15 

2.2669E 

05 

5.0518E 

16 

19000. 

2.203RF 

16 

l. Q 427F 

16 

4.7211F 

14 

7.4244E 

15 

2.6102E 

15 

2. 8770*= 

05 

5. 1972F 

16 

20000. 

2.3792F 

16 

1 .9618F 

16 

3.8194E 

14 

5.7607E 

15 

4.2739E 

15 

2.4787E 

07 

5.3726E 

16 

21000 . 

2. 5524E 

16 

1 .9574E 

16 

3. 2564F 

14 

4. 0 84 1 F 

15 

5.9505F 

15 

1 • 5541 F 

08 

5 . 54-59E 

16 

22000 . 

2.6945E 

16 

1 .9614F 

16 

2.R588E 

14 

2.7033F 

15 

7 . 3 3 1 3 E 

15 

7.6166E 

08 

5.6879E 

16 

23000. 

2. 7955F 

16 

1.9644E 

16 

2 • 55 1 9 E 

14 

1.7243E 

15 

8.3103E 

15 

3.0931E 

09 

5.7889E 

16 

24000 . 

2.86119 

16 

1 .9669F 

16 

2.3043E 

14 

l . 092 BE 

15 

8.9418E 

15 

1.0861E 

10 

5.8 545 F 

16 

25000. 

2.9020E 

16 

1.9690E 

16 

7.1007E 

14 

7 . 0 4 ? 5 E 

14 

9.3303E 

15 

3.3969F 

10 

5.8954E 

16 

25000 . 

2 • Q 2 7 3F 

16 

L.9706F 

16 

1 . 9 3 1 OF 

14 

4.6820E 

14 

9. 5663 F 

15 

9.6582F 

10 

5.9207F 

16 

27000. 

2. 94Q9E 

16 

1 .969 7E 

16 

? • 0? 30E 

14 

3. 2 343 E 

1 4 

9.7109E 

15 

2. 5349E 

11 

5.9343E 

16 

2 R 000 . 

2.9513E 

16 

1 . 97 1 1 E 

16 

I.BB92E 

14 

2 • 3 32 BE 

14 

9 . 8007 F 

L 5 

6 • 1 977 E 

11 

5 .9A4TF 

16 

29000. 

2.95P3F 

16 

1 . 972 2F 

16 

1.7725E 

14 

1.7554E 

14 

9. 8576E 

15 

1.4247F 

12 

5.9517E 

16 

30000. 

7.9624E 

16 

1.9733F 

16 

1 . 66 Q if 

14 

1.4667E 

14 

9 . 8 R 4 8 E 

15 

3 • 0 9 8 1 F 

1? 

5.Q558E 

16 

32000 . 

2.9695E 

16 

1 .9750F 

16 

1.4956F 

14 

1.0202E 

14 

9.9199E 

15 

1.2705F 

13 

5.9630E 

16 

34000 . 

2.9746F 

16 

1.9746E 

16 

1 .5408E 

14 

7.8523E 

13 

9.91 18F 

15 

4.4224E 

13 

5.9680E 

16 

36000 . 

2.9862E 

16 

1.9758F 

16 

1 . 4 1 1 OF 

14 

6.4491F 

13 

9. 8367E 

15 

1.3342E 

14 

5.9796R 

16 

38000. 

3.0095F 

16 

1 • 9769 E 

16 

1. 3054E 

14 

6. 1887F 

13 

9.6199E 

15 

3. 52 8? E 

14 

6.0029E 

16 

40000. 

3.0577E 

16 

1.9777F 

16 

l. 2239E 

14 

5.33L1E 

13 

9. 1630E 

15 

8.1828F 

14 

6.0511E 

16 

42000. 

3. 1 42 2 E 

16 

L.9783F 

16 

1.1658F 

14 

4.5 096 F 

1 3 

8. 3407F 

15 

1 • 6493 F 

15 

6. 1356F 

16 

44000. 

3 • 9 654F 

1 6 

1 . °78 7E 

16 

1 . 1 2 7 2 E 

14 

3.65 86 F 

13 

7. 1287E 

15 

2.8694F 

15 

6.2588F 

16 

45000. 

3. 33R3E 

16 

1.9788E 

16 

1.1130E 

14 

2.8220E 

13 

6. 41 32E 

15 

3.5882E 

15 

6.3317E 

16 

50000. 

3. 6347F 

16 

l • 9795E 

16 

1 . 04*9E 

14 

1 .1797E 

13 

2.9935F 

15 

7.0293F 

15 

6.6781E 

1 6 

55000. 

3.9695F 

16 

1.9805E 

16 

9.4916F 

13 

3. 8683F 

12 

1.1714F 

15 

8.8594E 

15 

6.R629E 

16 

60000 . 

3.9379E 

16 

1 .981 5F 

16 

8.4670E 

13 

1.2689F 

12 

5 • 0 24 1 F 

14 

9.5309E 

15 

6.9313E 

16 

65000. 

3.9621E 

16 

1.9824E 

16 

7 . 548 9 F 

13 

5.2B61F 

11 

2. 7158F 

14 

9.7625E 

15 

6.9555E 

16 

70000 . 

3 • 970 BE 

16 

1 .9«?3F 

16 

7.6947E 

13 

2 * L405E 

1 1 

1. 8339F 

14 

9.B510F 

15 

6.9662E 

16 

75000. 

3.9762E 

16 

1.9830F 

16 

6 . °4 5 3E 

13 

9.6022E 

10 

1. 3685E 

14 

9.R976F 

15 

6.9696F 

16 

30000 . 

3 . 9 77 8 E 

16 

1 .9829F 

16 

7.1353F 

13 

5. 3617F 

10 

1. 1947E 

14 

9 ■ 9 1 5 1 F 

15 

6.9712F 

16 

95000. 

3.9B01F 

16 

1.9834E 

16 

6.51 80F 

13 

2.R173E 

10 

1 .0274E 

14 

9.9318E 

15 

6.9735E 

16 

90000 . 

3.9*ILF 

16 

1.9840F 

16 

5 . 98 33F 

13 

l . 572 1 E 

10 

9 . 83 07 F 

13 

9 . 9 3 63 E 

15 

6.9745E 

16 

95000. 

3.9819F 

16 

1 * 9 8 3 7 F 

16 

6.2150F 

13 

9.2513F 

09 

8. 8790E 

13 

9.9458F 

15 

6.9752F 

16 

100000. 

3.9P23E 

16 

1.9342F 

16 

5.75*3E 

1 3 

5.6909E 

09 

8. 7798F 

1 3 

9.9468E 

15 

6.9758E 

16 



MASS 

FRACTION 

OF 

ATOMIC HYDROOFN IS 0 

.600 

GAS 

DENSITY IS 

1. 

000 OF -0 7 

(GR/C.M3) 


TEMP 

NE 


NP 




NHF 1 


NHF 2 


NHE 3 


NT 


10000 . 

3.3504F 

15 

3.3504F 

15 

3.2505F 

16 

6.0177E 

15 

7.2175E 

09 

2.0513F- 

•12 

4.5223E 

16 

11000. 

6.9611E 

15 

6.9<siO*= 

15 

?. RR94E 

16 

6.0177E 

15 

5.3 86 8*= 

10 

2.6706E- 

09 

4.8834E 

16 

12000. 

1.2717E 

16 

1.7217E 

16 

7 . 3638E 

16 

6.017 4-F 

15 

3 • 0 4 8 1 E 

11 

1 . 1813F- 

•06 

5.4090F 

16 

13000. 

1 .3426F 

16 

1 .5424F 

16 

1 . 7 4 3 1 F 

16 

6.0163F 

15 

1.422 IE 

12 

2.3720E- 

04 

6.02Q9E 

16 

14000. 

2.4300E 

16 

2 .4294F 

16 

1 . I 5 6 1 E 

16 

6.0120E 

15 

5 • 77 85 E 

12 

2.6273F- 

•02 

6.6173F 

1 6 

15000. 

2 • Q 763E 

16 

2.8742F 

16 

7. 11 3 1 r 

15 

5 . 9 967 F 

15 

2 • 0994 E 

13 

1 • 806 1 F 

00 

7.0636F 

16 

15000. 

3 • 1651 E 

16 

3 . 15 33F 

16 

4. 2726E 

15 

5.9494E 

15 

6 . 8 339 F 

13 

8. 1476F 

01 

7.3524E 

1 6 

17P00. 

3 • 34 1 OF 

16 

3.3221F 

16 

2 • 6 3 3 7 F 

16 

5.8202E 

15 

L.9751E 

14 

2 .4794 F 

03 

7.5292E 

L 6 

15000 . 

3 . 463 3 E 

16 

3.4134F 

16 

1 . 7 ? P9 C 

15 

5.5L88F 

15 

4. 9891E 

14 

5.1644E 

04 

7.6506F 

16 

10000. 

3. 5724F 

16 

3.4646E 

16 

1.20«9E 

15 

4. 9393E 

15 

1.0779F 

15 

7.4075F 

05 

7.7597E 

16 

20000. 

3.6300F 

16 

3 • 4943 F 

16 

9. 1216F 

14 

4.0622E 

15 

1.9556F 

15 

7.3801E 

06 

7.8771E 

16 

21 000. 

3 . R 1 ORE 

16 

3.5125F 

16 

7.3046*= 

14 

3. 0 34 3 F 

15 

2.9834E 

15 

5.2607F 

07 

7.9981E 

16 

22000. 

3.9175E 

16 

3.5244E 

16 

6. 1095E 

14 

2.0866E 

15 

3.9311 F 

15 

2.8291E 

08 

8. 104RF 

16 

23000. 

3. Q954E 

16 

3.532 8E 

16 

5.2670F 

14 

1. 3620F 

15 

4.6557F 

15 

1.2193F 

09 

8.1957E 

16 

24000. 

4.0536E 

16 

3.53<UF 

16 

4. 6408E 

1 4 

8.7233E 

14 

5. 1 454 F 

15 

4.4375E 

09 

8.24Q9F 

16 

25000 . 

4. PR 95 c 

16 

3 . 543 q F 

16 

4. 1 5 74 E 

14 

5.6254E 

14 

5.4552E 

15 

1 .4177F 

10 

8.2767F 

16 

25000 . 

4 . 1 6 59F 

16 

3.5427F 

16 

4. 28 1«F 

14 

3.86iS4E 

14 

5 • 6 32 1 F 

15 

4.0749F 

10 

8 • 2932 E 

16 

27000 . 

4. 1 2 1 1 E 

16 

3.5461F 

16 

3. Q444E 

14 

2 • 677 IE 

14 

5. 7 49 Q r 

15 

1 .0763F 

11 

R • 3 0 8 3 F 

16 

25000. 

4. 1313E 

16 

3 . 54 89 F 

1.6 

3.6610*= 

14 

1 .9360E 

14 

5.8239E 

15 

2 • 643 OF 

11 

8.3186E 

16 

2 0 000 • 

4. 1386F 

16 

3.5513F 

16 

3.4186E 

14 

1 .4595E 

14 

5.8712F 

15 

6.0921F 

11 

3.3258E 

16 

30000. 

4. 1439E 

16 

3.5534F 

16 

3.2083E 

14 

1 . 1 446 E 

14 

5.9020F 

15 

1.3278E 

1 2 

8.3312E 

16 

32000. 

4. 1 4 72 F 

16 

3.5527E 

16 

3.2 8 OOF 

14 

7.7961E 

13 

5.9343F 

15 

5.4627E 

12 

8.3345F 

16 

34000 . 

4.1 536^ 

16 

3 . 5 5 5 9F 

16 

2 . ° 6 52 F 

14 

5.9079E 

13 

5 • 9396 E 

15 

T.9044F 

13 

8.3409F 

16 

36000. 

4. 1412F 

16 

3.5535F 

16 

7.7047E 

14 

4. 7965 F 

1 3 

5.9120E 

15 

5.7727F 

13 

B.3485F 

16 

35000 . 

4. 1738*= 

16 

3.5606F 

16 

2.4P72E 

14 

4.0471E 

13 

5.822BF 

15 

1 • 5444F 

14 

R.3611E 

16 

4000C. 

4*1 941 F 

16 

3 . R 5 9 1 E 

16 

2.6432E 

14 

3.4543E 

13 

5. 6165F 

15 

3.6671F 

14 

8.3813F 

16 

42000. 

4. 2364F 

16 

3.5608E 

16 

2.4745F 

14 

2 . 9 1 1 9 F 

13 

5.2208E 

15 

7.6781F 

14 

8 . 423 7 F 

16 

44000. 

4.3021P 

16 

3.5621E 

16 

2.33B2E 

14 

2.3628E 

13 

4. 58R3F 

15 

1.4058E 

15 

8.4894E 

16 

4 5 00 n . 

4. 3425F 

16 

3.5627E 

16 

2.27Q7F 

14 

2.3Q62E 

13 

4.1R93E 

15 

1.8045E 

15 

3.529PF 

16 

50000. 

4. 550QF 

16 

3.56S1F 

1.6 

2.0363F 

14 

1.0113F 

13 

2 * 068 1 E 

15 

3 . 9395 E 

15 

8.7471 E 

16 

55000. 

4. 6379F 

14 

3.S674E 

1 6 

1.8104F 

14 

3 . 3 240 F 

12 

8 . ? 3 5 4 F 

14 

6.1909E 

15 

8.8752E 

16 

40000 . 

4. 7347F 

16 

3 . 5 6 7 2F 

16 

l. *3?3E 

14 

1.0883F 

1 2 

3 . 5 846 F 

14 

5.6582E 

15 

8.9219E 

16 

65000. 

4. 7539F 

16 

3.5692F 

16 

1 .6305E 

14 

3.9467E 

11 

1.8742E 

14 

5.8299F 

15 

8.9412F 

16 

70000. 

4. 7 fj 1 0 F 

1 6 

3.^7 0 9E 

14 

1 . 4 6 0 6 F 

14 

1 • 8 4 0 6 F 

11 

1.2468F 

14 

5.R929F 

15 

8.9492E 

16 

75000 . 

4. 7 64 3 E 

16 

3.5705E 

16 

1 * 4 ° 8 ? E 

14 

8.2413F 

10 

9. 8042 F 

13 

5.9196F 

15 

8.9515F 

16 

30000 . 

4. 74 7 5 F 

16 

3.5719F 

16 

1 .3606F 

14 

4 . 0 7 8 3F 

10 

7.Q 7 37F 

13 

5.9380F 

15 

3.9547E 

16 

35000 . 

4. 7674F 

16 

3.57I5E 

16 

1 • 4 0 5 7 E 

14 

2.4185E 

10 

7. 3635F 

13 

5 • 9441 E 

15 

R.9549F 

15 

90000. 

4. 76P6F 

16 

3 . 5 77 6 F 

16 

l .290 7 E 

14 

1. 3514F 

10 

6. 5206E 

13 

5.9525F 

15 

8.9569F 

16 

95000. 

4.7708*= 

16 

3 • 5 7 3 6E 

16 

1. 1 9 0 4F 

14 

7 . °48 ? E 

09 

6 . 3674 E 

13 

5 . 954 1 E 

15 

8.95R1E 

16 

100000. 

4 . 7 7r ) 8 F 

1 6 

3.5731E 

16 

1. 2415F 

14 

4. 8922E 

09 

5. 8179F 

13 

5.9596E 

15 

8.9581F 

1 6 



MASS 

FRACTION 

OF 

MO^IC HYDROGEN IS 0 

• •8 CO 

GAS 

DENSITY IS 

1. 

0000F-07 

IGR /CM3) 


T£Mp 

NE 


NP 


NH 


NHF 1 


NHE2 


NHE3 


NT 


10000. 

8, 807*1= 

15 

3 . 9 9 7 4 F 

15 

4 • 3 9 0 0 F 

16 

3.0099E 

15 

3 * 1072 E 

09 

7.6156E- 

1 3 

5.4713F 

16 

1 \000o 

8. L635F 

15 

8 * 1 6 3 5 F 

15 

3.3S43F 

16 

3.008 q E 

15 

2.3014F 

10 

9.769LF- 

10 

•5.R979E 

16 

12000, 

1.4523E 

16 

1 .4522F 

16 

3. 3284E 

16 

3.0087E 

15 

1. 2855F 

11 

4.2147E- 

07 

6.5338E 

16 

nooo . 

2 . 2 3 3? E 

16 

7. ?37?F 

16 

2. 547SF 

16 

3.0083F 

15 

5.8855E 

1 L 

P.1511F- 

05 

7.3148E 

16 

14000 . 

3 • 0 1 4 9 r 

16 

3.C147F 

16 

1. 7 6 6 0 E 

16 

3 C 0065F 

15 

2.3377E 

12 

8 . 62°9E- 

0 3 

P.0964E 

16 

15000. 

3. 640QF 

16 

3.6490F 

16 

1.1317F 

16 

3.0006F 

15 

8. 31 17F 

1? 

S . 6 R OLE- 

■0 1 

8.7314F 

16 

16000 . 

4 . 002 OF 

16 

4.0R94F 

16 

6. 0132E 

15 

2.9823E 

15 

2.6607F 

13 

2.473 9 F 

01 

9.1736E 

16 

1700° . 

4. 76 1 4 r 

16 

4.3538E 

16 

4. ? 6 9 1 E 

15 

2 • ° 3? 3 E 

15 

7.6558F 

13 

7.4236E 

02 

9.4430F 

16 

18000 . 

4. 8 1 6 OF 

16 

4.4973F 

16 

7 . 8 3 3 4 P 

15 

? * 8 1 3 1 F 

15 

1 . 0 5 7 S F 

14 

1 .5654F 

04 

9 . 598SE 

16 

19000 . 

4 . 4? 8 5 F 

16 

4.5R50F 

16 

1 • ° 5 7 1 c 

15 

2. 5738F 

15 

4. 3 5 1 2 F 

14 

2.3237E 

05 

q • 71 OOF 

16 

70000. 

4, 7 1 9 2 E 

16 

4 . 67 67 E 

16 

1 • 43°6 F 

15 

2 e 1 8 3 8F 

15 

0 . 2 5 ! 1 F 

14 

2.4495E 

06 

9.P008E 

16 

71000 . 

4 . Q 00 8 c 

16 

4 . 66 8 6 C 

16 

1. 121 OE 

15 

1 .6869F 

15 

l . 3220F 

15 

1.R604E 

07 

9.8823E 

16 

220O0 . 

4. 8709F 

16 

4 . 68 9 3 E 

16 

9 e 1 4 3 3F 

14 

1.1926E 

15 

l . 8163E 

15 

1.0563E 

08 

9.9524E 

16 

73000. 

4.9250F 

16 

4. 7034F 

16 

7.7269F 

14 

7.9301E 

14 

2 . 2 1 5° F 

15 

4.7319F 

09 

1 .0007E 

17 

24000 . 

4 . 0629F 

16 

4 • 7 1 3 6 F 

16 

6 • 7 0 7 2 F 

14 

5. 1633E 

14 

2. 4925E 

15 

1.7627E 

Oo 

1.0044E 

17 

25000 . 

4.0808^ 

1 6 

4.7135E 

16 

6 . 7 ? ? 6 E 

14 

3 « 3 5 1 9E 

14 

2 • 6 7 3 7 F 

15 

4.7236F 

O q 

l .0062F 

17 

26000 . 

4 . 9 9 8 4 F 

16 

4 . 7 1 Q 8 F 

16 

8. 0914E 

14 

2. 2241E 

14 

2. 7 964 E 

15 

1 .6617F 

10 

1 .0080E 

17 

27000 . 

5 • 01 0 5 F 

16 

4.7249E 

16 

5.5917F 

14 

1.5225E 

14 

2 • 8 566 E 

15 

4.4121F 

10 

1.0092E 

1 7 

28000 * 

5 • 0 1 °2 F 

16 

4.72^1F 

16 

S. 1 6 OOF 

14 

1.0812E 

14 

2.9006F 

15 

1 .0P6RE 

11 

1.0101F 

17 

29000 . 

5. 0?56F 

16 

4. 7376E 

16 

4. 8037F 

14 

7. 97 8 3 E 

13 

2 . q 2 8 8 F 

15 

2. 5099E 

11 

L.0107E 

17 

30000. 

5.0305F 

16 

4 . 7 3S 7 £ 

16 

4. 4 Q 73F 

14 

6. 1 157F 

13 

2.9472E 

1 5 

5.4769E 

11 

1.0112E 

17 

32000 . 

5 . 03 1 0 r 

16 

4.7346E 

16 

4.6067E 

14 

4.7107E 

13 

2 • 9595E 

15 

2.2S13E 

12 

1.0113E 

17 

34000. 

5 . 0 8 7 2 E 

16 

4. 7301E 

16 

4. 1 559F 

14 

3.5770F 

13 

2.9653E 

15 

7.3^749 

1? 

1 .0119E 

17 

36000 . 

5 . 043 7 c 

16 

4 . 742 8F 

16 

3 • 7 R 3 9 F 

14 

2.0Q37F 

13 

7.9560F 

15 

2.3865F 

13 

1.0128E 

17 

38000. 

8. os 0°^ 

16 

4.7460E 

16 

3.47 12E 

14 

2.4540F 

13 

2.9202F 

15 

6.4129F 

13 

1.0132E 

17 

4000C . 

5.057OP 

16 

4.7437E 

16 

3. 6960F 

14 

2. 1006E 

13 

2. 8341E 

15 

1 . 5372E 

14 

1 .0139F 

17 

42000 . 

5.0781E 

16 

4.7463F 

16 

3.43 Q 0F 

14 

1 .7804F 

13 

2 . 66 36 E 

15 

3.2745F 

14 

1 .0160F 

17 

4400^. 

6 . 1004F 

16 

4 . 748 5E 

L 6 

3 • 2 1 9 OF 

14 

1 . 4 S s l F 

13 

2 . 3 794 F 

15 

6.1490E 

14 

1 .019LE 

17 

45000 . 

5. 129?P 

16 

4.7495E 

16 

3 . 1 ? 1 1 E 

14 

1.7889F 

13 

2. 1943F 

15 

8.0168F 

14 

1.0211E 

17 

50000. 

5. ? 3 75F 

16 

4 . 749 5 F 

16 

3 . 1 1 49 F 

14 

5 . 4 0 77 F 

1? 

1 . 1273F 

15 

I.P761E 

15 

1 . 03 1 q F 

17 

85000. 

5.3090E 

16 

4 * 7 S 34 f= 

16 

2 * 7 3 1 5 F 

14 

1 . 8089F 

12 

4. 5 7 83E 

14 

2. 54 q 2E 

15 

1 .0391F 

17 

60000 . 

5. 3396E 

16 

4 . 7566 F 

16 

2.4076F 

14 

6. 87 17F 

1 1 

1.9670E 

14 

2.P115F 

15 

1 . 042 OE 

17 

65000 . 

5 • 7 4 75 F 

16 

4.7562E 

16 

2. 4 4 3 7 F 

14 

2. 4862F 

11 

1.O408F 

14 

2.9036F 

15 

1.042 q E 

17 

70000. 

5. 3536F 

16 

4 . 75 8 8 F 

16 

2. 18A1F 

14 

1. 15Q8F 

1 1 

6 • 0 890 E 

13 

2.9389E 

15 

1 .0435E 

17 

75000. 

5. 754QF 

16 

4.7S82F 

16 

2. 7478E 

14 

5.19Q5F 

10 

5 . 1 56 1 E 

13 

2.9573E 

15 

1 .0436F 

17 

80000. 

5.8S76F 

16 

4.7603F 

16 

2 • C 3 7 5 F 

14 

2. 5388E 

10 

4. 4 7 2 2 F 

13 

2.9641F 

15 

L.0439E 

17 

85000 . 

^.76006 

16 

4. 76? 1 F 

16 

1.861 OE 

14 

1.3342F 

10 

3 . 8 2 87 q 

13 

2 . q 706 F 

15 

1 .0442F 

17 

90000 . 

5 . 3 5 0 5 E 

16 

4.7614F 

16 

1 . ° 3 2 8 F 

14 

8 • 5 1 8 ?F 

Oo 

3. 65 80 E 

13 

2.9723P 

15 

1 . 0441 E 

17 

95000. 

5 . 3 6 1 3 E 

16 

4.7S79F 

16 

1 . 78 2 8 E 

14 

5.0159F 

09 

3.2993E 

13 

2.9789E 

15 

1.0443E 

17 

100000. 

5. 3609F 

16 

4. 7642F 

16 

1.6513F 

14 

3 . 0893 F 

00 

3.0120F 

13 

2.97B8F 

15 

L.0444E 

17 



MASS FRACTION OF ATOMIC HYOROGEN IS 1.000 


GAS OENSITY IS 1.0000E-07 (GR/CM3) 


TE M P 

NE 


NP 


NH 


MHE 1 

NHF 2 

NHF 3 

NT 


19009. 

4 • 3 7 °°E 

15 

4. 3799F 

15 

5. S 3 79 F 

16 

0.0 

0.0 

0.0 

A.4139E 

16 

11000. 

9.2260F 

15 

9.2260F 

15 

5.0533F 

16 

0.0 

0.0 

0.0 

6. 89RSF 

16 

12090. 

1.6567P 

16 

1 .6567F 

16 

4.3191E 

16 

0.0 

0.0 

0.0 

7.6326E 

16 

13000. 

2 . 5* 12E 

16 

2.5312E 

16 

3.3946F 

16 

0.0 

0.0 

0.0 

8.5571E 

16 

14000. 

3. 5435E 

1 6 

3.5435F 

16 

7.4324F 

16 

O.'O 

0.0 

0.0 

9.5I93F 

16 

15000. 

4.3706E 

16 

4.3706E 

16 

1.6052E 

16 

0.0 

0. 0 

0.0 

l .0346F 

17 

16009. 

4.9621E 

16 

4.9621 E 

16 

1.0137E 

16 

0.0 

0.0 

0.0 

1.0938E 

I 7 

17000 . 

5.3375E 

16 

5.3375E 

16 

6.3B31F 

15 

0.0 

0.0 

0.0 

1.I313F 

17 

1*000 . 

5. 5612E 

16 

5.5612F 

16 

4. 1465E 

15 

0.0 

0.0 

0.0 

1.1837E 

17 

19000. 

5.6927F 

16 

5.6Q27F 

16 

2.831 5E 

15 

0.0 

0.0 

0.0 

l .1669E 

17 

20000 . 

5.7714E 

16 

5.7714E 

16 

2.0444E 

15 

0. 0 

0.0 

0.0 

1.1 747F 

17 

21009. 

5. 3202F 

16 

5.8202E 

16 

1 . 5 5 6 8 E 

15 

0.0 

0.0 

0.0 

1 .1796F 

17 

22000 . 

5.8517F 

16 

5 • 8 5 1 7F 

16 

1 * 242 OE 

15 

0.0 

0.0 

0.0 

1.1828E 

17 

23000. 

5.8729E 

16 

5.8729F 

16 

1.0297E 

15 

0.0 

0.0 

0.0 

1.1849E 

17 

24000. 

5. 8770E 

16 

5.8770E 

16 

O. 8850F 

14 

0.0 

0.0 

0.0 

1.1853F 

17 

25000. 

5. 8885E 

16 

5.8885F 

16 

8.7354E 

14 

0.0 

0.0 

0.0 

1. 1864E 

17 

26000. 

5. 8973E 

16 

5.8973F 

16 

7.8524E 

14 

0.0 

0.0 

0.0 

1.1873E 

17 

27000 . 

5 • °043 F 

16 

5.9043E 

16 

7 • 1 5 2 1 F 

14 

0.0 

0.0 

0.0 

1.1880F 

17 

28000 . 

5.9100E 

16 

5 . 9 1 OOE 

16 

6. 581 2 E 

14 

0.0 

0.0 

0.0 

1. 1986E 

17 

29000. 

5.9148F 

16 

5 . 9 1 48 F 

16 

6. 1047E 

14 

0.0 

0.0 

0.0 

1. 1891E 

17 

30000. 

5.91 00 c 

16 

5 . ° 1 OOF 

16 

6 . 5 8 5 5 E 

14 

0.0 

0.0 

0.0 

1.1886E 

17 

32009 . 

5.9174E 

16 

5.9174E 

16 

5. 849 1 E 

14 

0.0 

0.0 

0.0 

1. 1893E 

17 

34000. 

5.9232F 

16 

5.9232E 

16 

5.2641E 

14 

0.0 

0.0 

0.0 

1 . 1 89 Q E 

17 

36000. 

5.92 *0E 

16 

5 . 9 2 8 OF 

16 

4.7837E 

14 

0.0 

0.0 

o.n 

1.1904E 

17 

33009. 

5.9251F 

16 

5.9251F 

16 

5. 0793E 

14 

0.0 

0. 0 

0.0 

1 . 1901 E 

17 

40000. 

5.9? 90^ 

16 

5.9290E 

16 

4.6B39F 

14 

0.0 

0.0 

0.0 

1 . 190SE 

17 

42000 . 

5.9325^ 

16 

5.Q325F 

16 

4.3401E 

14 

0.0 

0.0 

0.0 

1 .1 909F 

17 

44000. 

5.9355E 

16 

5.9355E 

16 

4. 03 82 F 

14 

0.0 

0.0 

0.0 

1.19UE 

17 

45000. 

5.9308F 

16 

5.9308F 

16 

4. 604 OE 

14 

0.0 

0.0 

0.0 

1 .1907F 

17 

50900. 

5.9375E 

16 

5.9375E 

16 

3 . 8 3 65 p 

14 

0.0 

0.0 

0.0 

1 . 1 91 3 E 

17 

55000. 

5.9377E 

1 6 

5.9377E 

16 

3 . Q 1 5 4F 

14 

0.0 

0.0 

0.0 

1.1914E 

17 

60000 . 

5 • 9424 F 

16 

5 .9474F 

16 

3.3475E 

14 

0.0 

0.0 

0.0 

1 .1918E 

17 

65000. 

5 . 94 62 E 

16 

5.9462E 

16 

2.9684F 

14 

0.0 

0.0 

0.0 

1.1922E 

17 

70000. 

5 . 9 4 5 5 E 

16 

5.P455E 

16 

3 . 0357C 

14 

0.0 

0.0 

0.0 

1.1921E 

17 

75000. 

5 • 9485 c 

16 

5.9485F 

16 

2. 77 78E 

14 

0.0 

0.0 

0.0 

l. 1924E 

17 

30000. 

5.9476F 

16 

5.Q476F 

16 

2 . q 2 5 BE 

14 

0.0 

0.0 

0.0 

1.1923E 

17 

85000. 

5 . ° 5 0 0 E 

16 

5.9500E 

16 

?. 5R1 1^ 

14 

0.0 

0.0 

0.0 

1 .1926E 

17 

90000. 

5.9527F 

16 

6.9522F 

16 

2.3697E 

14 

0.0 

0.0 

0.0 

1.1928F 

17 

95909 . 

5.9511F 

16 

5 . 95 1 1 E 

16 

7. 472 5 E 

14 

0.0 

0. 0 

0.0 

1.1927E 

17 

100009. 

5.95306 

16 

5.9530F 

16 

7 , 2 9 0 1 F 

14 

9.0 

0.0 

0.0 

1.1929E 

17 


MASS 

FRACTION 

OF 

ATOMIC 

hydrogen is 

0.0 GAS 

OFNSITY IS 

1 . 

000 OE- OR 

(GP/CM3) 


TFYP 

NE 


NP 

NH 

NHE 1 


NHE2 


NHE 3 


NT 


10000. 

2.4332F 

1 7 

0.0 

0.0 

1.5020E 

15 

2.4332E 

12 

9.16225- 

■07 

1.5069E 

15 

11000 . 

9.5372E 

12 

0.0 

0. 0 

1.4949E 

15 

9.5372E 

12 

3.2903F- 

■06 

1.51405 

15 

12000. 

?. 97985 

13 

0.0 

0.0 

1.4746E 

15 

2.9798E 

13 

4.4845E- 

02 

1.5342E 

15 

13000. 

7 * 76 3?E 

13 

0.0 

0.0 

l. 4268E 

15 

7.7682F 

13 

2.89845 

00 

1.58215 

15 

16000 . 

I • 7 3 71 F 

14 

0.0 

0. 0 

1.3307E 

15 

1.73715 

14 

1.04155 

02 

1.67825 

15 

1 sooc. 

3. 

14 

0.0 

O.n 

1.1665E 

15 

3.3793F 

14 

2.3398E 

03 

1.84245 

15 

16000 . 

5. 7404F 

14 

0.0 

0.0 

9.30405 

14 

5. 74045 

14 

3.5820F 

06 

2.07855 

15 

17000 . 

8.6070E 

14 

0 .0 

0. 0 

6. 5374E 

14 

8.5070F 

14 

4.0007F 

05 

2.3551F 

15 

18000. 

L. 1HS3E 

15 

0.0 

0.0 

3.9916E 

14 

1.10535 

15 

3.43305 

06 

2.6097E 

15 

19000. 

1. 28-715 

15 

0.0 

0.0 

2. I 73 4F 

14 

1. 2871 5 

15 

2.35865 

07 

2.7915F 

15 

20000. 

1. 39265 

15 

0.0 

0.0 

1. 1 182E 

14 

1.39265 

15 

1.3413F 

09 

2.8971F 

15 

21000 . 

l .4470E 

15 

0,0 

0.0 

5. 7457E 

13 

1. 4470 E 

15 

6.48615 

08 

2.9514F 

15 

22000 . 

L.4739E 

15 

0.0 

0.0 

3 » 0494 E 

13 

1.4739E 

15 

2.7265F 

09 

2.9784E 

15 

23000. 

1 .48755 

15 

0.0 

0 . 0 

1.6982F 

13 

1.48745 

15 

1 .0145F 

10 

2.9919E 

15 

2 6-000. 

1.4945F 

15 

0.0 

0.0 

9 . 9 884 E 

12 

1 . 4944 E 

15 

3.3926E 

10 

2.9989E 

15 

75000. 

1.49835 

15 

0 .0 

0.0 

6. 2197E 

12 

1.4981E 

15 

1.03265 

11 

3.00285 

15 

26000 . 

1 . 8006 E 

15 

0.0 

0.0 

4. 101RF 

12 

1.5000F 

15 

2. 89HF 

11 

3.00515 

15 

27000. 

I . 60 ? 3F 

15 

0.0 

0.0 

2.861 ?E 

1 2 

1 .5008E 

1 5 

7.51365 

11 

3.00685 

15 

23000 . 

1.5042E 

15 

0.0 

0 . 0 

2. 1047E 

1? 

1. 5005F 

15 

1.8260F 

12 

3.00865 

15 

29000. 

1 ,50705 

15 

0.0 

0.0 

1.6251E 

12 

1 • 49 86 F 

15 

4. 1 74 IF 

12 

3.01145 

15 

30000 . 

1.5121E 

15 

0.0 

0.0 

1.3094F 

1? 

1.4941E 

15 

9.0141F 

12 

3.0166E 

15 

37000. 

I. 539 2F 

15 

0.0 

0.0 

9.4080E 

11 

1 .4678E 

15 

3.56925 

13 

3.04365 

15 

36000. 

1.6162F 

15 

0.0 

0.0 

7.4099E 

11 

1 .3912E 

15 

1 .12545 

16 

3 . 1 2075 

15 

36000 . 

1.77945 

15 

0.0 

0.0 

6.0524E 

11 

1. 2283F 

15 

2 . 75 56 F 

16 

3.28385 

15 

33000. 

2 • 02 97E 

15 

0.0 

0.0 

4. 7 93 8 E 

1 1 

9.79175 

14 

5.2479E 

16 

3. 53325 

15 

60000 . 

2,31205 

15 

0.0 

0.0 

3.4582E 

11 

6. 962 OF 

14 

8 • 0789F 

16 

3.81645 

15 

62000 . 

2. 5618F 

15 

0.0 

0.0 

2.2132E 

11 

4, 4662 E 

14 

1.05765 

15 

4.0662F 

15 

66000. 

2, 7413 E 

15 

0.0 

0.0 

1. 281RF 

11 

2.6735E 

14 

1.23705 

15 

4.24575 

15 

65000. 

2. 8042F 

15 

0.0 

0.0 

9.52295 

10 

2.0449F 

14 

1.2998F 

15 

4.30965 

15 

50000. 

2 . ° 5 16 F 

15 

0.0 

0.0 

2.0677E 

10 

5.7 1965 

13 

1.44725 

16 

4.45615 

15 

55000. 

2.9865E 

15 

0.0 

0.0 

5. 1229E 

09 

2.2330E 

13 

1.48215 

15 

4 . 49 10 E 

15 

60000 . 

2.9957F 

15 

0.0 

0.0 

1 . 5274E 

09 

1.3131E 

13 

1.49135 

15 

4.50025 

15 

65000 . 

2.99915 

15 

0.0 

0.0 

5.35535 

08 

9.7 667 E 

12 

1.4947E 

15 

4. 5035F 

15 

70000 . 

3.0006F 

15 

0.0 

0.0 

2.1424E 

08 

8 • 7 8 20 F 

12 

1 .4962F 

15 

4. 50505 

15 

75000. 

3,00145 

15 

0.0 

0.0 

9.54375 

07 

7.4713E 

1 2 

1.49705 

15 

4.50585 

15 

80000. 

3.0019E 

15 

0.0 

0.0 

4. 6 44 8 E 

07 

6 • 9479 E 

12 

1 .49755 

15 

4. 5064E 

15 

85000. 

3.0023E 

15 

0.0 

0.0 

2.4334E 

07 

6.56O0E 

12 

1 .49795 

15 

4*50675 

15 

90000 . 

3.0026F 

1 5 

0.0 

0.0 

1.35645 

07 

6. 2735E 

12 

1.49825 

15 

4.5070E 

15 

95000 . 

3, 00285 

15 

0.0 

0.0 

7. 97045 

06 

6.0325F 

12 

1.4984F 

15 

4. 5073E 

15 

100000 . 

3,00335 

15 

0,0 

0.0 

4.Q021E 

06 

5 . 5747 E 

12 

1.49395 

15 

4*50775 

15 




FRACTION 

OF 

ATOMIC HYDROGFN IS 0 

.333 

GAS 

OENSITY IS 

i. 

OOOOE-OR 

(GR/CM3) 


TFMP 

NE 


MO 


NH 


NH C 1 


NHE 2 


NHF3 


NT 


i noon . 

6 . 7 0^ OF 

14 

6.7050P 

14 

l . p 1 osc 

1 F 

1 .0075F 

1 5 

5. 94P3F 

09 

A , 7A47P- 

12 

8.558 9F 

15 

mo3. 

1.1640E 

15 

1. 1 b40 f 

15 

8. 2 60 OF 

14 

1.0034F 

15 

5. 29 3 5 F 

10 

l* 5242P- 

■08 

4.1574F 

15 

12000 . 

1 .5790E 

15 

1 .5737E 

15 

4 . 1 1 30 E 

14 

1 • 003 l E 

15 

3. 3593E 

11 

1. 1158E- 

•05 

4. 57? 5E 

15 

1 2''^ . 


1 6 

1 . 


1. on ' ?r 

' i 

1.0011= 

16 

2 . 1584F 

1? 

3. t »37?F- 

03 

4.8028E 

15 

1^000 . 

1 . 9 1 6 8 F 

15 

1 • 9 9 5 0 fc 

15 

8.4957E 

13 

9.9165E 

14 

1. 1306F 

13 

6.4968F- 

01 

4.9102E 

15 


i no 1 q n 

1 c 

i n /. /, c c 

1 q 

C*3 £,7C 

1 7 

o q c 7 7 c 

• 

1 4 

4 # 7 7 7 0 C 

1? 

5 .6009E 

01 

4.9852E 

15 

16000. 

2. 1059E 

15 

1 • 961 OF 

15 

2.H941E 

13 

8.5854F 

14 

1 • 4492 E 

14 

2.4833E 

03 

5.0994E 

15 

17000. 

2.2953E 

15 

1 .9681E 

15 

2. 1815E 

13 

6.7633F 

14 

3.271 3E 

14 

5 .735 IE 

04 

5. ? 8B7E 

15 

1*000. 

2.5223E 

15 

1 • 97 1 6E 

15 

l.«361E 

13 

4. 52 76F 

14 

5 • 507 OF 

14 

7.5313F 

05 

5.5157E 

15 

1 1UJU* 

<L • u.)ii: 

i j 

L • V i l 

t > 

A . D/'yJ DK 

l* 

il.OMOC 

14 

/ . 4U^ it: 


b.<n>tJofc 

06 

5.7085E 

15 

20000. 

2. 8399F 

15 

1.9764F 

15 

1 • 3602E 

13 

1.4092E 

14 

8.6254E 

14 

4.0910E 

07 

5.8323E 

15 

21000. 

2.9062F 

15 

1 .9767F 

15 

1. 3246E 

13 

7.3995E 

13 

9.2946E 

14 

2.081 8E 

08 

5.8996E 

15 

22000. 

2.9416F 

15 

1.9778E 

15 

1.21 1 5F 

1 3 

3 . 9 726 F 

13 

9.6373E 

14 

8.9622E 

08 

5.9350E 

15 

23000. 

2.9600E 

15 

1.9738E 

15 

1. 1 163F 

13 

2.2258E 

13 

9.8 1 20F 

14 

3.3734F 

09 

5.9534E 

15 

2 4-000 • 

2.9691E 

15 

1 • 9 78 8 F 

15 

1.1195F 

13 

1.3131E 

13 

9.9032E 

14 

1. 1349E 

10 

5.9625E 

15 

^ ") U'Jj . 

2.9748E 

15 

1.9795E 

1 o 

i • 044 9E 

13 

«. 1925E 

12 

9.9523F 

14 

3*4645F 

10 

5.9682E 

15 

26000. 

2.9783F 

15 

1 .9802F 

15 

9. 7949F 

12 

5.4091E 

12 

9.9795E 

14 

9.7160E 

10 

5.9717E 

15 

27000. 

2.979QF 

15 

1.9800E 

15 

9.9646E 

12 

3.7748E 

12 

9.9943F 

14 

2.5286E 

11 

5.9733E 

15 


?.9«1 RE 

15 

1 .0806*" 

15 

9.4080F 

12 

2.7777F 

12 

1 . 000 1 E 

15 

6.1531E 

11 

5.9753E 

15 

29000 . 

2 • 9 3 3 8 F 

15 

1.9811E 

15 

3.9070E 

12 

2.1446E 

12 

9 • 999 1 F 

14 

1.4097E 

1? 

5.9772E 

15 

30000. 

2.9856F 

15 

1 .9808E 

15 

9. 1313E 

12 

1.7263E 

12 

9.9868E 

14 

3.0579F 

12 

5.9790E 

15 

^?oon . 


1 * 

1 , 031 7C 

1 s 

q 

1 7 

i 7 7 /, i r 

12 

9.3934E 

14 

1.2383E 

13 

5.9897C 

15 

34000. 

3.0258F 

15 

i • 9 8 1 7 E 

15 

8. 2362E 

12 

9.5771E 

1 1 

9.6091F 

14 

4. 1595F 

13 

6.0192E 

15 

36000. 

3.0995- 

15 

1 .9822E 

15 

7.7341E 

12 

7.6230F 

11 

8 . 8 8 1 IF 

14 

1.1458E 

14 

6.0929E 

15 

38000. 

3 • 2.3 83 F 

15 

1 . 98 31 E 

15 

6 • 8 9 8 7 F 

12 

5 • 867 3 E 

1 1 

7.5049F 

14 

2.5239F 

14 

6.2317E 

15 

40000. 

3.4271F 

15 

1.9832E 

15 

6. 754 LF 

12 

4. 1435E 

11 

5.6216F 

14 

4.4039F 

14 

6.4206E 

15 

42000. 

3.6153F 

15 

1.9833E 

15 

6.61 P3E 

1? 

2.6218F 

1 1 

3.7393E 

14 

6. 2927E 

14 

6.6092E 

15 

44900. 

3. 7A1 «c 

1 5 

1 ,Q06nc 

15 

S. O? q qc 

1? 

1 . 5106F 

11 

? . 2 3 * 5 E 

14 

7,7 445 F 

14 

6.7552F 

15 

45 C iv. 

3 • i *t / r 

19 

1 .9 8 41 1 

i 

rt l 83t 

12 

1. L210F 

1 1 

1.7616E 

14 

8. 2718E 

14 

6.8081E 

15 

50000. 

3.9414F 

15 

1.9P44F 

15 

5. 5471E 

12 

2.4284E 

10 

4 • 9 8 8 Q F 

13 

9.5355E 

14 

6.9343E 

15 

55C0C. 

3.9723F 

15 

1 .9S4 7C 

15 

5 . 2 2 0 2 E 

L 2 

6.0161F 

09 

1.9324E 

13 

9.8413E 

14 

6.9657E 

15 

60Q00. 

3 . 9 p 1 OF 

15 

1.9850E 

15 

4. 9 5 4 9 F 

12 

1 • 7 949 F 

09 

1 . 0 876 F 

13 

9.9?5RE 

14 

6.9745E 

15 

63C30 . 

3.9845F 

1 > 

1.985&E 

15 

4 * 39 8 IE 

12 

6.29V3E 

2 8 

7. 3 6? 1 E 

12 

9.9550E 

14 

6.9779E 

15 

70000. 

3.9859E 

15 

1 .9857P 

15 

4.2341E 

12 

2.5131E 

08 

6.6991F 

12 

9.9676E 

14 

6.9794E 

15 

75OO0 . 

3. 9P6 QC 

15 

\ ,ofl^r 

15 

4 • ionic 

i 7 

1.1218E 

08 

6.0243E 

12 

o .Q744E 

14 

6.9802F 

15 

30000. 

3.9876F 

15 

1.9862 E 

15 

3. 7? 2 7 E 

12 

5.4603F 

07 

5.59808 

1? 

9.9786E 

14 

6.9810E 

15 

35000 . 

3.09 79E 

15 

1 .9863E 

15 

3. 6442E 

12 

2. 3606E 

07 

5 . 2 940 F 

12 

0 . 98 1 7 E 

14 

6.9814E 

15 

90000. 

3.9882E 

15 

1 .9864F 

15 

3 . 5 3 0 4 C 

12 

1. 5946E 

07 

5.0598E 

12 

9.9840E 

14 

6.9817E 

15 

95000 . 

3.9887E 

15 

1 • 9 86 7 E 

15 

3.3020E 

12 

9.3710E 

06 

4.8707E 

12 

9.9859E 

14 

6.9821E 

15 

100000. 

3.9R89F 

15 

1 .9867E 

15 

3. 2679F 

12 

5.7615F 

06 

4. 7127E 

12 

9.9875E 

14 

6 . 9823 E 

15 



M4SS FRACTION OF ATOMIC HYDROGEN IS 0.600 


GAS DENSITY IS 


l.OOOOE-OR (GR/CM3) 


TFMP 

NE 


NP 


NH 


NHE 1 


NHE2 


NHF3 


NT 


19000. 

9.4903E 

14 

9.4903E 

14 

2.6365E 

15 

6.0177E 

14 

2. 5245E 

09 

2.4865E- 

12 

5.1363E 

15 

1 1000. 

1.7426F 

15 

1.742 6E 

15 

1.8429E 

15 

6.0175E 

14 

2.1253E 

10 

4. 1061E- 

09 

5.9299E 

15 

12000 . 

2. 5363F 

15 

2.5362E 

15 

1. 0493F 

15 

6.0163E 

14 

1.4451E 

11 

2.6156E- 

•06 

6.7236E 

15 

noon. 

3.0737F 

15 

3.0729E 

15 

5.1261E 

14 

6.0094E 

14 

9.3586F 

11 

8.0533F- 

04 

7.2610E 

15 

14000. 

3. 3455E 

15 

3.3414E 

15 

2.4409F 

14 

5.9769P 

14 

4 . 08 89 E 

12 

1 .2967F- 

01 

7.5328E 

15 

15000 . 

3.4764E 

15 

3.4598E 

15 

1 * 2 57 IE 

14 

5. 8517P 

14 

1.6603E 

13 

1.1340E 

01 

7.6637E 

15 

16000. 

3. 5643E 

15 

3.5096F 

15 

7.5952E 

13 

5.4708E 

14 

5 . 469 l E 

13 

5.5632E 

02 

7.7515E 

15 

17000. 

3 . 673 7 E 

15 

3.5338E 

15 

5. 1665E 

13 

4.6191E 

14 

1 . 39R6F 

14 

I.5380E 

04 

7.8610E 

15 

15000. 

3 . 0 1 46 r 

15 

3.5461F 

15 

3.9433E 

13 

3. 3379E 

14 

2. 6849E 

14 

2.4359E 

05 

8.0018F 

15 

19000 . 

3. 94 99 F 

15 

3.5530E 

15 

3. 7 4 84F 

13 

2.0493E 

14 

3.96R5F 

14 

2.3R65E 

OS 

8.1372E 

15 

20000. 

4.0437F 

15 

3.5554E 

15 

3.0082E 

13 

1.1349F 

14 

4. 8829E 

14 

1.6300E 

07 

3.2310E 

15 

21000. 

4. 0999F 

15 

3.5533E 

15 

2.6709E 

13 

6.0699E 

13 

5.4108F 

14 

8 .61 01 E 

07 

8.2872E 

15 

22000. 

4. 1303F 

15 

3.5614E 

15 

2.4114E 

13 

3.2891E 

13 

5. 6888E 

14 

3.7757F 

08 

8.3176E 

15 

20000. 

4. 1467F 

15 

3.5635E 

15 

2.2042E 

13 

1.R517E 

13 

5.8326E 

14 

1.4342E 

09 

8.3340E 

15 

24000 . 

4.1542F 

15 

3.5634F 

15 

2. 21 15E 

13 

1.0951E 

13 

5. 9082 c 

14 

4.8481F 

09 

8.3415E 

15 

25000. 

4.1599F 

15 

3.5649F 

15 

2.0574E 

13 

6.8427F 

12 

5 • 9492 E 

14 

1.4835E 

10 

8.3472F 

15 

26000 . 

4. 1636F 

15 

3.5663F 

15 

1. ^242E 

13 

4.5215F 

12 

5.9721E 

14 

4.1660F 

10 

3.3508E 

15 

27000. 

4. 1646E 

15 

3.5658F 

15 

1.9663E 

13 

3. 1 567 E 

12 

5.9851E 

14 

1.0852E 

11 

B.3519E 

15 

23000 . 

4. 1667E 

15 

3.5670E 

15 

1.8544E 

13 

2.3238E 

12 

5*991 9E 

14 

2.6421E 

11 

8.3540E 

15 

29000 . 

4.1 686E 

15 

3.5680E 

15 

1. 7539E 

13 

1 . 7 948E 

12 

5.9937E 

14 

6.0567E 

11 

8.3558E 

15 

30000. 

4 . 1 691 E 

15 

3.5674E 

15 

1.8074E 

13 

1 • 445 OE 

17 

5.99Q1E 

14 

1. 3I52E 

12 

8.3564F 

15 

32000 . 

4. 1752F 

15 

3.5691F 

15 

1.6373E 

13 

1.0338E 

12 

5.9539F 

14 

5.3537E 

12 

8.3625E 

15 

34000 . 

4.1 3B5F 

15 

3.5693E 

15 

1.6239E 

13 

8.0362E 

11 

5. 8273E 

14 

1.8243E 

13 

8.375 8F 

15 

36000. 

4. 2237 E 

15 

3.5705F 

15 

1.5003E 

13 

6. 4213E 

11 

5.4909E 

14 

5.2046F 

13 

8.4110E 

15 

33000. 

4. 2945E 

15 

3.5715E 

15 

1 .4056F 

13 

4.9733E 

11 

4.79S1E 

14 

1.2176E 

14 

8.4818E 

15 

40000. 

4.4018F 

15 

3.5722E 

15 

1. 3329E 

13 

3.5353F 

11 

3.7323E 

14 

2 . 28 1°E 

14 

8.5891E 

15 

42000 . 

4.51 Q7F 

15 

3.5723E 

15 

1. 2717F 

13 

2. 2469F 

11 

2. 562 1 E 

14 

3.4534E 

14 

8.7070E 

15 

44000. 

4. 6 1 6 3 E 

15 

3.5734F 

15 

1.2104E 

13 

1.2972E 

11 

1 • 5990 F 

14 

4.4174E 

14 

8.8041F 

15 

45000 . 

4.6532F 

15 

3.5737E 

15 

1. 1793E 

13 

9.6320E 

10 

1.2383E 

14 

4.7784E 

14 

8.8405E 

15 

50000. 

4.7425F 

15 

3.5744F 

15 

1. 1114E 

13 

2.0878F 

10 

3.5360E 

13 

5.6639E 

14 

8.9298E 

15 

55000 . 

4.7650F 

15 

3.5750E 

15 

l. 0465F 

13 

5. 1728E 

09 

1.3580E 

13 

5.88I9E 

14 

8.9523F 

15 

60000. 

4.7716P 

15 

3.5756F 

15 

9.9266E 

12 

1. 5433F 

09 

7.5519E 

12 

5.9422E 

14 

8.9589E 

15 

65 000. 

4.7741E 

15 

3.5760E 

15 

9.4901E 

12 

5.41 1 6E 

08 

5.4823E 

12 

5.9629E 

14 

3.9614E 

15 

73000 . 

4 • 77 60F 

15 

3.5770F 

15 

8.49S4F 

12 

7.1657F 

08 

4. 5939F 

12 

5.9718E 

14 

8.9632E 

15 

75000. 

4. 7767F 

15 

3.5773E 

15 

8.2407P 

12 

9. 6477E 

07 

4.1 24 1 E 

12 

5. 9765E 

14 

8.9640E 

15 

30000 . 

4.7772E 

15 

3.5775E 

15 

8.0325E 

12 

4.6955E 

07 

3.8301F 

12 

5.9794E 

14 

8.9645E 

15 

35000 . 

4. 778 1 F 

15 

3.57B2E 

15 

7.3361E 

12 

2.4606E 

07 

3.6229E 

12 

5.9815E 

14 

8.9654E 

15 

90000. 

4.7784F 

15 

3.5733E 

15 

7.7189E 

12 

1.3716E 

07 

3.4640F 

12 

5 .983 IE 

14 

8.9657E 

15 

95000 . 

4.7786E 

15 

3.5784E 

15 

7. 1753E 

12 

8.0596E 

06 

3. 3 361 E 

12 

5.9844E 

14 

8.9659E 

15 

100000. 

4.7792E 

15 

3 • 5 7 8 9 E 

15 

6. 5989F 

12 

4.9562F 

06 

3.2302E 

i? 

5.9854E 

14 

8.9665E 

15 



MASS 

FRACTION 

OF 

ATONIC HYOROGFN IS 0 

.800 

GAS 

DENSITY IS 

1. 

odooe-o« 

<G<* 

/CM3) 


TEMP 

NE 


NP 


NH 


NHEl 


NHE2 


NHE3 


NT 


10000. 

1.1190E 

15 

1.1190E 

i* 

3 . 6 6 1 6 E 

15 

3.0089E 

14 

1 .0715E 

09 

8.9663F- 

13 

6.2006E 

15 

11000 . 

2.1031F 

15 

7. 103LF 

15 

2.6775E 

15 

3.008BF 

14 

8. 8157E 

09 

1.4147E- 

■09 

7.1847E 

15 

12000. 

3. 160 IE 

15 

3.1600E 

15 

1.6206E 

15 

3.00B3E 

14 

5 • 80 84 E 

10 

8.4636F- 

■07 

8.2417E 

15 

13000. 

3.9453F 

15 

3.9450E 

15 

9.3569F 

14 

3.0056E 

14 

3.2625E 

11 

2.45736- 

■04 

9 . 0269E 

15 

14000. 

4.3737E 

15 

4.3722E 

15 

4 . 08 5 l E 

14 

2.9932E 

14 

1. 5690E 

12 

3.8I90E- 

•02 

9.4553E 

15 

15000. 

4. 5770F 

15 

4.5706E 

15 

2. 1008F 

14 

2.9453E 

14 

6.3578E 

1? 

3.3090F 

00 

9.6585E 

15 

1 6000. 

4.6782E 

15 

4.6569E 

15 

1 .2379F 

14 

2.7956E 

14 

2 • 1 3 ?4E 

13 

1.6575E 

02 

9.7598E 

15 

17000. 

4. 7567F 

15 

4.6996F 

15 

8 * 1 0 7 1 F 

13 

2.43B0F 

14 

5.7088E 

13 

4.8609F 

03 

Q.8383E 

15 

1 B 000 . 

4.8384E 

15 

4.7215E 

15 

5.9225E 

13 

1.B394E 

14 

1. 1695E 

14 

3.3837E 

04 

9.9200F 

15 

19000. 

4.9137E 

15 

4.7305E 

15 

5 . 0 2 1 6 E 

13 

1.1762F 

14 

1.8377F 

14 

8.8759E 

05 

9.9953E 

15 

20000 . 

4.9723F 

15 

4.7333E 

15 

4.2402E 

13 

6.6834E 

13 

2. 3405E 

14 

6.3646E 

06 

1.0054F 

16 

21000. 

5.00B3E 

15 

4.7436E 

15 

3.7033E 

13 

3.6240E 

13 

2.6465E 

14 

3 . 452 7E 

07 

1.0090F 

16 

22000. 

5.0258E 

15 

4.7447F 

15 

3. 5964E 

13 

1 .9764E 

13 

2.8112F 

14 

1.5355E 

08 

1.0107E 

16 

23000. 

5. 0 377 p 

15 

4.7479E 

15 

3.2744E 

13 

1. II67E 

13 

7 . 8972 E 

14 

5.87I8E 

08 

1.0119F 

16 

24000 • 

5.044BE 

15 

4.7505F 

15 

3.0135E 

13 

6.6195E 

1? 

7.9427E 

14 

1 .9908E 

09 

1.0126F 

16 

25000 . 

5.0469E 

15 

4 *73028 

15 

3.0503E 

13 

4.1383E 

1? 

2.9674E 

14 

6.106IE 

06 

l .0128E 

16 

26000. 

■5. 0503E 

15 

4.7522F 

15 

7 . 8 3 C 0 F 

13 

2. 7365E 

12 

2.9813F 

14 

1 . 7 164F 

10 

1.0132E 

16 

27000. 

5.0S30E 

15 

4.7539E 

15 

2. 6 7 5 IE 

13 

1 . ° 1 2 0 E 

1? 

2.98Q3E 

14 

4.4717F 

10 

1.0135E 

16 

28000. 

5.0551E 

15 

4.7555E 

15 

2.5203E 

13 

L.407QE 

12 

2.9937F 

14 

1.0891F 

11 

1.0137E 

16 

29000. 

5.0547E 

15 

4.7547F 

15 

2.59966 

13 

1.0R72C 

12 

2 • 9955 F 

14 

2.4986F 

11 

l .0136E 

16 

30000. 

5.0566F 

15 

4.7560E 

15 

7 . 4644F 

13 

B.7580F 

11 

7.9947E 

14 

5.4258E 

11 

1.0138F 

16 

32000. 

5.0589E 

15 

4.7564E 

15 

7.4292F 

13 

6.2679E 

11 

7.9P05E 

14 

2.2137F 

12 

1.0140E 

16 

34000. 

5.0665F 

15 

4.7585E 

15 

2.2159F 

13 

4. B832E 

11 

2 . 928 1 F 

14 

7.5841E 

12 

1.0148F 

16 

36000. 

5.082BE 

15 

4.7603E 

15 

2.0369E 

13 

3.9IQ2E 

11 

2.7854E 

14 

2.1956E 

13 

1.0164E 

16 

38000. 

5. 1136F 

15 

4. 760 l E 

15 

2.0536F 

13 

3.05O3E 

ll 

2 . 4 77 1 F 

14 

5.2870E 

13 

1.0195E 

16 

40000. 

5. 1652E 

15 

4.761SE 

15 

1.9192F 

13 

2 . 1 9 7 5E 

11 

1 . 9 760E 

14 

1.0307F 

14 

1.0247F 

16 

42000. 

5. 2254E 

15 

4.7627F 

15 

1 .8034E 

13 

1 . 4085 F 

11 

1.3872E 

14 

1 .6203 E 

14 

1.0307F 

16 

44000. 

5.2760F 

15 

4.7623E 

15 

1.8431F 

13 

8. 16I9E 

10 

8. 79 1 OE 

13 

2. 1290F 

14 

1.0358E 

16 

45000. 

5. 2961 E 

15 

4.7623E 

15 

L.7386E 

13 

6.0672E 

10 

6.8398E 

13 

2.3243E 

14 

1.0378E 

16 

50000. 

5.3461E 

15 

4.7640F 

15 

1.6696F 

13 

1.3171E 

10 

1.9633E 

13 

2.R124F 

14 

1.0428F 

16 

55000. 

5.3605F 

15 

4.7662E 

15 

1.4508E 

13 

3.2651E 

09 

7.4725E 

12 

2 . 934 IE 

14 

1.0442E 

16 

60000 . 

5.3646E 

15 

4.7669F 

15 

1.37P1F 

13 

6.7418E 

08 

4. 1 044 F 

12 

2.9678E 

14 

1.0446F 

16 

65000. 

5.3663F 

15 

4.7673E 

15 

l. 3197E 

13 

3.4159F 

08 

2.9534E 

12 

2.9793F 

14 

1 • 044 BE 

16 

70000. 

5.3673F 

15 

4.76 3 OF 

15 

1.2725E 

13 

1.3666E 

08 

2 • 4633 E 

12 

2.9842E 

14 

1 .0449F 

16 

75000 . 

5. 36BRF 

15 

4.7692E 

15 

L.1478F 

13 

6.0903E 

07 

2.2075F 

1? 

2.9868E 

14 

1.0450E 

16 

80000. 

5.3692F 

15 

4.769SE 

15 

1.1209E 

13 

2.964IE 

07 

2.0490E 

12 

2.98846 

14 

1.0451F 

16 

35000. 

5.3695F 

15 

4.7697E 

15 

1.0989E 

13 

1.5529E 

07 

1.9381E 

1? 

2.9895F 

14 

l . 0451 E 

16 

90000. 

5.3705F 

15 

4.7706E 

15 

1.0089E 

13 

8.6587E 

06 

1.8540E 

12 

2.9903E 

14 

1.0452F 

16 

95000. 

5. 3707F 

15 

4.7707E 

15 

9 . 9 7 37F 

12 

5.0879E 

06 

1 .7865F 

12 

2.99I0E 

14 

1.0452E 

16 

100000. 

5.3715E 

15 

4.7714F 

15 

9.2371E 

12 

3* 1289E 

06 

1. 7309E 

12 

2.99I6E 

14 

1.0453F 

16 


MASS FRACTION OF ATOMIC HYDROGEN IS 1.000 


GAS DFNSITY IS l.OOOOE-OR (GR/CM3) 


TFMD 

NE 


NP 


MH 


NHE1 

NHF ? 

NHF3 

NT 


10000 . 

1.2694E 

1 5 

1 .2694E 

15 

4.7065E 

15 

0.0 

0.0 

0.0 

7.2453E 

15 

1 1000 . 

2.4242E 

15 

2.4242E 

15 

3.5517F 

15 

0.0 

0.0 

0.0 

8.4000F 

15 

12000 . 

3.7275E 

15 

3.727SF 

15 

2.2433F 

15 

0.0 

0.0 

0.0 

9.7034E 

15 

13000. 

4. 7640E 

15 

4.7640E 

15 

1.2119E 

15 

0.0 

0.0 

0.0 

1.0740F 

16 

14000. 

5 . 36 71 E 

15 

5.3671^ 

15 

6.0 8 7°F 

14 

0.0 

0.0 

0.0 

1.1343F 

16 

15000 . 

5.6602E 

15 

5.6602E 

15 

3.1561E 

14 

0.0 

0.0 

0.0 

1.1636E 

16 

16000. 

5.7Q 6 4 F 

15 

S.7964F 

15 

1.7947F 

14 

0.0 

0.0 

0.0 

1 .1772E 

16 

17000. 

5. 8570F 

15 

5 • 85 70 E 

15 

1.1887E 

14 

0.0 

0.0 

0.0 

1.1833E 

16 

18000. 

5 . 8 9 1 0 E 

1 5 

5.8910E 

15 

8.4869F 

13 

0.0 

0.0 

0.0 

l. 1867F 

16 

10003. 

5 . 9 1 0 1 E 

15 

5 • 9 10 1 F 

15 

6. 5768E 

13 

0. 0 

0.0 

0.0 

1.1886E 

1 6 

20000. 

5.9175E 

15 

5.9175F 

15 

5.8353F 

13 

0.0 

0.0 

0.0 

1. 1893E 

16 

21000. 

5.9256E 

15 

5.9255E 

15 

5. 0388E 

13 

0.0 

0.0 

0.0 

1.1901F 

16 

22000. 

5.Q311P 

15 

5.9311F 

15 

4.4703E 

13 

0.0 

0.0 

0.0 

1. 1907E 

16 

23000. 

5.9317F 

15 

5.9317F 

15 

4.4120E 

13 

0.0 

0.0 

0.0 

1.1908E 

16 

24000 . 

5.9354E 

15 

5.9354E 

15 

4.0497E 

13 

0.0 

0.0 

0.0 

1.1911E 

16 

25003 . 

5.9384E 

15 

5.9384E 

15 

3.7503F 

13 

0.0 

o.o 

0.0 

I.1914E 

16 

26000. 

5 . 9 3 76 E 

15 

6 . 93 76F 

15 

3.8275E 

13 

0.0 

0.0 

0.0 

1 . I9I3E 

16 

27000 . 

5.9400F 

l 5 

5 • 9400 E 

15 

3.5393E 

13 

0.0 

0.0 

0.0 

1 . 1916E 

16 

28000. 

5.9420E 

15 

5.9420E 

15 

3.3802E 

13 

0.0 

0.0 

0.0 

l. 1918E 

16 

29000. 

5.9439E 

15 

5.9439E 

15 

3. 1932F 

13 

0.0 

0.0 

0.0 

I.1920E 

16 

30000. 

5.9427E 

15 

5.9427F 

15 

3.3106E 

13 

0.0 

0.0 

0.0 

1 . ID19F 

16 

32000. 

5.9459F 

15 

5.9459E 

15 

2.9930E 

13 

0. 0 

0.0 

0.0 

1. 1927E 

16 

34000. 

5.9461F 

15 

5.946LE 

15 

2.9783E 

13 

0.0 

o.o 

0.0 

l. 1922E 

16 

36000. 

5 * 94 86 F 

15 

5 • q 486E 

15 

2. 7298F 

13 

0.0 

0.0 

0.0 

1.1924E 

16 

38000. 

5.9484F 

l 5 

5.9484F 

15 

2.7419F 

13 

0.0 

0.0 

0.0 

1.1974E 

16 

40000. 

5.9505E 

15 

5.9505E 

15 

2. 5377E 

13 

0.0 

0.0 

0.0 

1.1926E 

16 

42000 . 

5 . 9 5 2 3 F 

15 

5 . 9523 E 

15 

2.3579F 

13 

0.0 

0.0 

0.0 

1. 1928E 

16 

44000. 

5 . 9 5 l OF 

15 

8.951 9E 

15 

2. 3922E 

13 

0.0 

0.0 

0.0 

1 .192°E 

16 

45000 . 

5.9527F 

15 

5.Q527F 

15 

2.31 2 3 F 

13 

0.0 

0.0 

0.0 

1 . 1929E 

16 

50000 . 

5.9544E 

15 

5.9544E 

15 

2 . 1 44 IE 

13 

0.0 

0.0 

0.0 

l. 1930F 

16 

55000. 

5.9557F 

15 

5.9557E 

15 

2.01 41 E 

13 

0.0 

0.0 

0.0 

l . I932F 

16 

60000. 

5. 9567F 

15 

5.9567E 

15 

1.9120E 

13 

0.0 

0.0 

0.0 

1 . 1933E 

16 

65000. 

5. 9575E 

15 

5.9575E 

15 

1.8307E 

13 

0.0 

0.0 

0.0 

1.1933E 

16 

70000. 

5.9595F 

15 

5.9595E 

15 

1. 6387E 

13 

0.0 

0.0 

0.0 

1 .1935E 

16 

75000. 

5.9599F 

15 

5.9599F 

15 

1.5923F 

13 

0.0 

0.0 

0.0 

1. 1936F 

16 

80000 . 

5.9603F 

15 

5.9603E 

15 

1.5548E 

13 

0.0 

0.0 

0.0 

1. 1936E 

16 

85000. 

5.9617E 

15 

5.9617E 

15 

1.4201E 

13 

0.0 

0.0 

0.0 

1 .1938E 

16 

90000 . 

5 . °6 1 9E 

15 

5.961 q E 

15 

1. 3996F 

13 

0.0 

0.0 

0.0 

I.1938E 

16 

95000 . 

5.9629E 

15 

5.9629E 

15 

1.2910E 

13 

0.0 

0.0 

o.o 

1. 1939F 

16 

100000. 

5.9630E 

15 

5 • 963 OE 

15 

1.2815E 

13 

0.0 

0.0 

0.0 

1.1930E 

16 



MASS 

FRACTION 

OF 

ATOMIC 

HYDROGEN IS 

O.n GAS 

, OFNSITY IS 

1. 

0000E-09 

(GR/CM3) 


TEMP 

NE 


NP 

NH 

NHE 1 


NHE 2 


NHE3 


NT 


1 0000. 

7.6901E 

11 

0 .0 

0.0 

1 • 496 PE 

14 

7.6801E 

11 

9.1579E- 

•07 

1 . 5 121 F 

14 

11000. 

2.9947F 

12 

0.0 

0.0 

1 .4745F 

14 

7.9947E 

12 

3.2877E- 

04 

1.5344F 

14 

12000. 

9.2197F 

12 

0.0 

0.0 

1.4123E 

14 

9.2187E 

12 

4.4789E- 

•02 

1.5966F 

14 

13000 . 

2.3199E 

13 

0.0 

0.0 

1.2725F 

14 

2.31 89E 

13 

2.8930E 

00 

l .7363E 

14 

14000. 

4. 8136E 

13 

0.0 

0.0 

1.0231F 

14 

4 . 8 1 36 E 

13 

1.0389E 

02 

1.9858E 

14 

15000 . 

8. 1865E 

13 

0.0 

0.0 

6. B579C 

13 

8. 1865F 

13 

2.3307F 

03 

2.3231E 

14 

16 000. 

1.1380!= 

14 

0.0 

0.0 

3.6646F 

13 

1. 1390F 

14 

3.5659F 

04 

2.6424E 

14 

17000 . 

1. 3414F 

14 

0.0 

0.0 

1.6300F 

13 

1.3414F 

14 

3 . 979 1 F 

05 

2.8459E 

14 

19000 . 

1.4368F 

14 

0.0 

0.0 

6.7655E 

12 

1.4368F 

14 

3.4123F 

06 

2 • 9412 F 

14 

19000. 

1. 4758F 

14 

0.0 

0.0 

2.8662E 

12 

1 .4758E 

14 

2.3440E 

07 

2.9802F 

14 

20000. 

1.4916F 

14 

0.0 

0.0 

1.2867E 

12 

1.4916E 

14 

1.3332E 

08 

2.9960E 

14 

21000. 

1.4993E 

14 

0.0 

0.0 

6. I 78 IF 

LI 

1 . 49 93 F 

14 

6.4485F 

08 

3.0027E 

14 

22000. 

1.5013E 

14 

0.0 

0. 0 

3. 1722E 

11 

1.5012F 

14 

2.7115F 

09 

3.0057E 

14 

23000. 

1.5028F 

14 

0.0 

0.0 

1.7377E 

11 

1.5026E 

14 

1 .0092E 

10 

3.0072F 

14 

2 4000. 

1.5038E 

1 4 

0.0 

o.o 

1.0133F 

11 

1 .5031E 

14 

3.374SF 

10 

3.0032E 

14 

25000 . 

1.5049E 

14 

0.0 

0.0 

6.2806E 

10 

1.5028E 

14 

l .0266E 

11 

3.0093E 

14 

26000. 

1.5069*= 

14 

0.0 

o.o 

4. I 309c 

10 

1.5012E 

14 

2 . 8688 F 

11 

3.0113E 

14 

27000 . 

1 . 51 16E 

14 

0.0 

o.c 

2 . 8 76 9E 

10 

1.4967E 

14 

7.4169F 

11 

3.0160F 

14 

29000. 

1.5220F 

14 

0.0 

0.0 

2. U37F 

10 

1.4964F 

14 

1 . 7806 E 

12 

3.0265E 

14 

29000. 

1.5439E 

14 

0.0 

0.0 

1.6300E 

10 

1.4646E 

14 

3.9663E 

12 

3.0484F 

14 

30000. 

1.5859E 

14 

0.0 

0.0 

1.3096E 

10 

1.4229E 

14 

8.1543E 

12 

3.0903E 

14 

32000 . 

1 . 7665 E 

14 

0.0 

0.0 

9. 1439E 

09 

1 .2422F 

14 

2.6216F 

13 

3.2709E 

14 

34000 . 

2.0R27F 

14 

0.0 

0.0 

6. 349 BE 

09 

9. 2600E 

13 

5.7837E 

13 

3.5872E 

14 

36000 . 

2.4358F 

14 

0.0 

0.0 

3 • 849 OE 

09 

5 . 7 29 8 F 

13 

9.3142F 

13 

3.9402E 

14 

39000 . 

2.7052E 

14 

0.0 

0.0 

1 . 9 5R 9 E 

09 

3 * 0 3 62 E 

13 

1.2008F 

14 

4.2097F 

14 

4000 C . 

2. 9596F 

14 

0.0 

0.0 

8. 914RH 

08 

1.4926E 

13 

1.3552E 

14 

4.3640E 

14 

42000. 

2 . °3 48E 

14 

0.0 

0.0 

3.9469F 

09 

7 . 4-07 1 F 

12 

1.4304F 

14 

4.4392E 

14 

44000. 

2.9699F 

14 

0.0 

o.n 

1 .7908E 

08 

3.99R5F 

12 

1 .4655E 

14 

4.4743F 

14 

45000. 

2.9795E 

14 

0.0 

o.o 

1.2257E 

08 

2.9365E 

12 

1.4751E 

14 

4.4839F 

14 

50000 . 

2 • Q 9 9 5 F 

14 

0.0 

o.o 

2.2121F 

07 

1.0362E 

12 

I . 4941 E 

14 

4.5029F 

14 

55000. 

3.0026E 

14 

0.0 

".0 

5.2531E 

06 

6 • 2 9 8 6 E 

11 

1 .498IE 

14 

4.5070F 

14 

60000. 

3.0037E 

14 

0.0 

0.0 

1.5487F 

06 

5. 1 741 E 

11 

1.4993E 

14 

4.5081F 

14 

65000. 

3.O043F 

14 

0.0 

0.0 

5.4077F 

05 

4.6046E 

11 

1.4993E 

14 

4, 5087E 

14 

70000. 

3 • 0046 p 

14 

0.0 

0.0 

2. 1594F 

05 

4 • 2 665 F 

11 

1 . 5002 E 

14 

4.5090E 

14 

75000. 

3.0049F 

14 

0.0 

0.0 

9.6097E 

04 

4.0279E 

11 

1.5004E 

14 

4.5093E 

14 

90000. 

3.0051F 

14 

o.o 

0.0 

4.6 744E 

04 

3.7416F 

11 

1 .5007F 

14 

4.5096E 

14 

95000 . 

3.0053F 

14. 

0.0 

0.0 

2.4477E 

04 

3. 5967 E 

LI 

1.5008E 

14 

4.5097E 

14 

90000. 

3.0054F 

143 

0.0 

0.0 

1.3639E 

04 

3.4759E 

11 

1.5010E 

14 

4.5098E 

14 

95000. 

3.0056E 

141 

0.0 

0.0 

8.0125E 

03 

3.2878E 

11 

1.5012E 

14 

4.5100E 

14 

100000. 

3.0057E 

14 

0.0 

0.0 

4.9250E 

03 

3.2037E 

It 

1.5012E 

14 

4.5101E 

14 



MASS FRACTION! OF ATOMIC HYDROGEN IS 0.333 


GAS DENSITY IS 


1.0000F-09 (GR/CM3) 


JPMP 

NE 


NjP 


NH 


NHE1 


NHE 2 


NHE 3 


NT 


10000 . 

1.4041F 

14 

1.4040E 

14 

5 . 8 5 ° 3 F 

13 

1.0034E 

14 

2. 8269E 

09 

1.8577E- 

11 

4. 3 975 E 

14 

1 1000 . 

1. 7878E 

14 

1 • 7 87 5E 

14 

2.0250F 

13 

1 . 003 IE 

14 

3.4244F 

10 

6.3409^- 

08 

4. 7812E 

14 

120 00. 

l. c >248E 

14 

1 .9216F 

14 

6.8325F 

12 

1 • 0003 E 

14 

3 . 1 363 F 

1 1 

7 .3393 E- 

05 

4.9182E 

14 

13000. 

1 .9322F 

14 

1.9612E 

14 

2.8723F 

12 

9. 3247E 

13 

2.09P8F 

12 

3.0763F- 

02 

4.9756E 

14 

14000. 

2. 0729F 

14 

1 .9740E 

14 

1 • 6004E 

12 

9.0449E 

13 

9 • 8 97 1 F 

12 

4.9753E 

00 

5.0663E 

14 

15000 . 

2.2796E 

14 

l .9783F 

14 

1.1696F 

12 

7.0212E 

13 

3.0134F 

13 

3.0878E 

0? 

5.2730E 

14 

15000 . 

2. 5622F 

14 

1 .9903E 

14 

9.7Q6 1 F 

11 

4.2154E 

13 

5. 8191F 

13 

8.1135E 

03 

5.5556E 

14 

17000 . 

2 • 782 3 ^ 

14 

1.9812E 

14 

8. 7590E 

11 

2. 0189F 

13 

8.01S7E 

13 

1.1480E 

05 

5.7762F 

14 

1 8000 • 

2 • 8 9 8 5 F 

14 

1 .9820E 

14 

7.9492E 

11 

8.6995E 

12 

9. 1 64 6 F 

13 

I.0805E 

06 

3.89I9E 

14 

1 9000 • 

2.9487E 

14 

1.9B27E 

14 

7 . 2 3 q 2 F 

11 

3 . 746 2 E 

12 

9 • 660 0 F 

13 

7.6890E 

06 

5.Q421E 

14 

20000. 

2.9695E 

14 

1.9830F 

14 

6.9530F 

11 

1.6932F 

12 

9.8653F 

13 

4.4343E 

07 

5.9629E 

14 

21000 . 

2. 9785E 

14 

1.9P37F 

14 

6. 7239F 

11 

8. 1545E 

1 1 

9.9530F 

13 

2.1573E 

08 

5.9720E 

14 

22000. 

2 • ^ 830E 

14 

1.9837E 

14 

6.2408F 

11 

4. 1933E 

11 

9.9926F 

13 

9.0927E 

08 

5.9764E 

14 

23000 . 

2. 9851E 

14 

1.9839F 

14 

6. 096 8 F 

11 

2.2986F 

11 

l.OOllF 

14 

3.38R3E 

09 

5.9785F 

14 

24000 . 

2.9362E 

14 

1.9840E 

1 4 

5. 9767E 

11 

1.3409E 

11 

1.0020E 

14 

l . 1 3 39 E 

10 

5.9796E 

14 

25000. 

2 . 9 8 73 f 

14 

1 .9843F 

14 

5.6139F 

11 

8.3120E 

10 

1.0023F 

14 

3 . 452 OE 

10 

5.9807E 

14 

26000. 

2.Q333E 

14 

1 .9844E 

14 

5.5354E 

11 

5.4655F 

10 

1 • 00 1 9 F 

14 

9.6632F 

10 

5.9817F 

14 

27000. 

2.9901E 

14 

1 • 9 84 5 F 

14 

5.4704F 

11 

3.8023E 

10 

1. 0006F 

14 

2. 5084E 

11 

5.9835F 

14 

28000. 

2. 9940E 

14 

1.9843E 

14 

5.1338E 

11 

2.7883E 

10 

9 . 9 7 10 F 

13 

6.0766F 

11 

5.9874F 

14 

2 9000 . 

3.00l«E 

14 

1.9848F 

14 

5. 1526E 

11 

2. 1404F 

10 

9. 89^5 F 

13 

1 .3793E 

12 

5.9953F 

14 

30000. 

3.01 77F 

14 

1 .9850E 

14 

4.9213F 

11 

1.7055E 

10 

9.7393F 

13 

2.9355E 

12 

6. 01 l IE 

14 

32000. 

3 • 0966 E 

14 

1.9854E 

14 

4. 5818E 

11 

1.1 556F 

10 

8. 9545 F 

13 

l .0789E 

13 

6.0900E 

14 

34000. 

3. 2 7 44 F 

14 

1 .9855F 

14 

4.4219E 

11 

7 . 743 5 F 

09 

7 . 1 790 F 

13 

2. 8548E 

13 

6.2678E 

14 

36000. 

3.6208E 

14 

1 • 9 86 OF 

14 

3.9877E 

11 

4. 5 86 7 F 

09 

4.7202F 

13 

5.3140E 

13 

6.5142E 

14 

33000 . 

3. 7337F 

14 

1 .9861F 

14 

3.8984F 

11 

2.3119F 

09 

2. 5925F 

13 

7.4419E 

13 

6.7271E 

14 

4000C. 

3. 3634E 

14 

1 .9362F 

14 

3. 73^6F 

11 

1.049 OF 

09 

1.2970F 

13 

8.7375E 

13 

6.8568E 

14 

42000. 

3 . Q 2 87 E 

14 

1 • Q 8 6 4F 

14 

3.5295F 

11 

4.6418F 

08 

6. 4606F 

12 

9.388ST 

13 

6. 922 IE 

14 

44000. 

3 • 9 5 95 F 

14 

1 • 98 6 6 F 

14 

3.3173E 

11 

2. 1053F 

08 

3.4071F 

12 

9.6939E 

13 

6.9529E 

14 

45000. 

3 . 9 6 8Q F 

14 

1 .9R66F 

1^ 

3. 3632F 

11 

1.4412F 

08 

2.5470E 

12 

9 . 779RE 

13 

6.9615E 

14 

60000. 

3.9350F 

14 

1 . 9 869 F 

14 

3.0154F 

11 

2 * 6005 E 

07 

8. 8869F 

11 

9.9457E 

13 

6.9784E 

14 

55000. 

3. 9837F 

14 

1 .9S71F 

14 

2. 8 5 5 IE 

11 

6. 1 758F 

06 

5.321LF 

1 1 

9.98 14F 

13 

6 .982 IE 

14 

60000. 

3.9399F 

14 

1 • 98 72 F 

14 

2.7288F 

11 

1.8211F 

06 

4.2295F 

11 

9.9923E 

13 

6.9833E 

14 

65000. 

3.9906E 

14 

1 .9874E 

14 

2.5235E 

11 

6.3593E 

05 

3.7529F 

11 

9 . 997 IF 

13 

6.9840E 

14 

70000 . 

3 . 0 9 i o E 

14 

1 .9876E 

14 

2.3530E 

11 

2. 5396E 

05 

3 • 4 765 F 

11 

9.Q993F 

13 

6.9845E 

14 

75000. 

3.9913F 

14 

1 • 9 87 7F 

14 

2.2995F 

11 

1. 1301E 

05 

3.2845F 

11 

1.0002F 

14 

6.9B47F 

14 

30000 . 

3.Q916E 

14 

1 .9878E 

14 

2. 1715E 

11 

5.496RF 

04 

3. 1 3 73 F 

11 

1 .0003F 

14 

6.9850E 

14 

35000 . 

3. 99 1.9 F 

14 

1 • 9 8 7 9 E 

14 

2.0617E 

11 

2.87R8F 

04 

2.9379E 

11 

I.0005E 

14 

6.98S3E 

14 

ooooo . 

3.9921E 

14 

1 . Q 8 80E 

14 

1 .9666E 

11 

1 • 604 IF 

04 

2.8430E 

11 

1 .0006F 

14 

6.9355F 

14 

05000. 

3 • °92 3E 

14 

1 .938 IF 

14 

1.8837E 

11 

9.4243E 

03 

2. 6909F 

11 

1.0008F 

14 

6.9857E 

14 

100000 . 

3.9Q?4f 

14 

1 . 98 8 1 F 

14 

1 • 3 1 0 9 F 

11 

5.7929F 

03 

2.6255E 

11 

l .0009F 

14 

6.9859E 

14 



p£> 


MASS 

faction 

OF 

ATOMIC hydrogfn is 0 

.800 

GAS 

DENSITY IS 

i. 

0000E-09 

(08/CM3) 


TEMP 

NE 


NP 


NH 


NHE I 


NHF2 


NHE3 


NT 


10000. 

2.6716E 

14 

2.6716E 

14 

2.1091E 

14 

3 • 0083 E 

13 

4.461 RE 

08 

1.5458E- 

12 

7.7531E 

14 

11000. 

3.3574E 

14 

3.8574F 

14 

9.2330E 

13 

3.0084E 

13 

4. 7686E 

09 

4.1077F- 

•09 

8.9390E 

14 

12000. 

4.4399E 

14 

4.4395E 

14 

3.4120F 

13 

3. 004 RE 

13 

4.0917E 

10 

4.1666E- 

•06 

9.5215E 

14 

13000. 

4.6466E 

14 

4.6439E 

14 

1.3677F 

13 

2.9817E 

13 

2.7220E 

11 

1 .7073F- 

03 

9.7282F 

14 

14000. 

4. 7263 E 

14 

4.7130E 

14 

6.7715F 

12 

2'. 8709E 

13 

1.3798E 

12 

3.0510E- 

•01 

9.8083E 

14 

13000. 

4.7907E 

14 

4.7396F 

14 

4. 1039E 

12 

7.4981E 

13 

5.1 080 E 

12 

2.4970E 

01 

9.8722E 

14 

16000. 

4.3764E 

14 

4.7498E 

14 

3.0R48F 

12 

1.7432E 

13 

1.2657E 

13 

9.2912F 

02 

9.9580E 

14 

17000. 

4.9634E 

14 

4. 7557E 

14 

2.4984E 

12 

9.3713E 

1? 

2.0767E 

13 

1.6704E 

04 

1.0045F 

15 

18000. 

5.0166E 

14 

4.7582F 

14 

2.2524E 

12 

4.2430F 

12 

2 • 5 846 E 

13 

1 .7632E 

05 

l.OO°«E 

15 

19000. 

5.0413F 

14 

4.7596E 

14 

2 • 1 044 p 

12 

1 . 8699E 

12 

2.8219E 

13 

1.3154F 

06 

1.0123E 

15 

20000. 

5.0540E 

14 

4.7616F 

14 

1.9053E 

12 

*. 5347F 

11 

2.9235E 

13 

7.7309E 

06 

1.0136E 

15 

21000. 

5 • 0590 F 

14 

4.7623E 

14 

1.8408F 

12 

4.1272E 

11 

2.9676E 

13 

3.7914E 

07 

1.0141E 

15 

22000. 

5.0615E 

14 

4.7627E 

14 

1.7939E 

12 

2.126LE 

11 

2.9876F 

13 

1.6039E 

08 

1.0143E 

15 

23000. 

5.0637F 

14 

4. 7640 E 

14 

1 • 6691 E 

12 

1.1667F 

11 

2.9971F 

13 

5.9859E 

08 

1.0145F 

15 

24000. 

5. 0645 E 

14 

4. 7642 E 

14 

1.6439E 

12 

6. 8094 E 

10 

3.0019E 

13 

2.0050E 

09 

1.0146F 

15 

25000 . 

5.0658E 

14 

4.7653F 

14 

1.5426E 

12 

4.2227E 

10 

3.0040E 

13 

6.1069E 

09 

1.0147E 

15 

26000. 

5.0662E 

14 

4.7654E 

14 

1 • 52 92F 

1? 

2 • 7772 E 

10 

3.0044F 

13 

1 .7106F 

10 

1.0148F 

15 

27000. 

5.0674E 

14 

4.7667F 

14 

1.4435F 

12 

1.9332F 

10 

3.0025E 

13 

4.44-51 E 

10 

1.0149E 

15 

23000. 

5.0681E 

14 

4.7663E 

14 

1.4375F 

12 

1.4180E 

10 

7.9967E 

13 

1.0797F 

11 

1 .0150E 

15 

29000. 

5.0696F 

14 

4.7663E 

14 

1.4337E 

12 

1.0895F 

10 

2.9831E 

13 

2.4642F 

11 

1.0151E 

15 

30,000. 

5 • 0732 p 

14 

4.7671E 

14 

1.3629E 

12 

8 • 697 IF 

OQ 

2.9550E 

13 

5.3019E 

11 

1.0155E 

15 

32000. 

5. 0890F 

14 

4.7676E 

14 

1. 3033E 

12 

5.9436E 

09 

2.8026F 

13 

2.0564E 

12 

1.0171E 

15 

34000. 

5.1299E 

14 

4 • 763 IE 

14 

1 • 259 IE 

12 

4.0553F 

09 

2.3990E 

13 

6.0951E 

12 

1 .02 1 IE 

15 

36000. 

5. 2001 E 

14 

4.7690E 

14 

1. 1712E 

12 

2.4512F 

09 

1.7062E 

13 

1 .3024E 

13 

1.0282E 

15 

33000. 

5. 2724F 

14 

4.7697E 

14 

1 • 0943 E 

12 

1.2500F 

09 

9 . 90 34E 

12 

2.0184E 

13 

1 .0354E 

15 

40000 • 

5.3208F 

14 

4.7699E 

14 

1.0734E 

12 

5.6917F 

08 

5.0375E 

12 

2 . 5001 E 

13 

1.0402E 

15 

42000. 

5.3463F 

14 

4.7702E 

14 

1.0511E 

12 

2.5200F 

03 

2.5600E 

12 

2.7529E 

13 

l .0423E 

15 

44000 . 

5.3591F 

14 

4.7709F 

14 

9. 8253E 

11 

1.1437E 

08 

1. 3494E 

12 

2.8739E 

13 

1 .0441E 

15 

45000. 

5.3624F 

14 

4. 7707 E 

14 

9.9604E 

11 

7.8254E 

07 

1.0063E 

12 

2.9082E 

13 

1 .0444E 

15 

50000. 

5 . 37 OIF 

14 

4. 77 1 RE 

14 

3.91 7RE 

11 

1.4123F 

07 

3.4212E 

11 

2.9747E 

13 

1 .0.45 2 E 

15 

55000. 

5.3720F 

14 

4. 772 2 F 

14 

3.4610E 

11 

3 . 3 540 E 

06 

2.0002E 

It 

2.9R89E 

13 

1.0454E 

15 

60000. 

5.3731E 

14 

4.7729F 

14 

7.7621E 

11 

9.8913E 

05 

1.5727E 

11 

2 .9931 E 

13 

l .0455E 

15 

65000. 

5.3736F 

14 

4.7732F 

14 

7.5043E 

11 

3.4541E 

05 

1.3907E 

11 

2.9950E 

13 

1.0455E 

15 

70000. 

5.3742E 

14 

4.7737E 

14 

7.0054E 

11 

1 .3795E 

05 

1.2R78E 

11 

2.9960F 

13 

1.0456E 

15 

75000. 

5.3747E 

14 

4. 7741 E 

14 

6.5360F 

11 

6. 1404F 

04 

1.1833E 

11 

2.9970E 

13 

1.0456F 

15 

80000. 

5. 3 75 IE 

14 

4.7745F 

14 

6.2296E 

11 

2.9867E 

04 

1. 1320E 

11 

2.9976F 

13 

1.0457E 

15 

35000. 

5.3752E 

14 

4. 7745E 

14 

6. 1643F 

11 

1. 5639E 

04 

1.0910P 

11 

2.9980E 

13 

1.0457F 

15 

90000. 

5.3755E 

14 

4.7748E 

14 

5.8866F 

11 

8.7159F 

03 

1.0285E 

11 

2 . 9986 E 

13 

l .0457E 

15 

95000. 

5.3758F 

14 

4.7750E 

14 

5.6440E 

11 

5.1 203 F 

03 

1.0O14F 

11 

2.9989E 

13 

1.0457E 

15 

100000 . 

5.3761E 

14 

4.7752F 

14 

5.4312E 

11 

3.1477E 

03 

9.5250E 

10 

2.9993E 

13 

1.0458E 

15 



MASS 

cp 1CT f ONI 

nr 
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..000 
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OENSI TY I s 

1 . 00 0 OF -O q 
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T F M 0 
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NP 


NjH 


MHF 1 

M HE 2 

NHF3 

NT 


moon. 

3. 1 1 3 9 c 

14 

3. 1 1 39F 

14 

2 . *6 1 9F 

14 

0.0 

0.0 

0.9 

9.03980 

1 4 

11000 . 

4. 6427P 

14 

4 . 5 4 2 7 E 

14 

l . 3 3 3 1 c 

14 

0.0 

0.0 

0.0 

1 • 0 6 1 0 F 

15 

1 2000 . 

5 . 44 3 7 E 

l 4 

5 . 46 3 7 E 

14 

5. 1219C 

13 

0.0 

0.0 

0.0 

1 • 1 449 F 

15 

1 300C. 

5.77 13F 

14 

5.771 3 0 

14 

2.0456E 

13 

0.0 

0.0 

0.0 

1.17470 

15 

14000. 

5. * 7 7 1 F 

14 

5.P771E 

14 

9 . 3 7 1 0 c 

12 

0. 0 

0.0 

0.0 

1 • 1 Q 5 30 

15 

15000 . 

5 . 9 1 44F 

14 

5 . 9 1 5 4 E 

14 

5 • 9 4 4 4- P 

12 

0.0 

0.0 

0.0 

l. 1*9?F 

15 

1 5000 . 

5. Q 344F 

1 4 

5.9344F 

14 

4. 1477F 

12 

0.9 

0.0 

o.o 

1 . 1<H0E 

15 

1 7000 . 

5 • °4 19^ 

14 

5 • 94 1 9 E 

14 

3.3997c 

12 

n* 0 

0.0 

0.0 

1 .191*F 

15 

1*000. 

5. 9457c 

14 

5.9457F 

14 

3.012*0 

12 

0.0 

0.0 

0.0 

1*10220 

15 

19000 . 

* . Q 4 79 F 

1 4 

5 . 9 479 r 

14 

2 • 7 Q 2 * c 

12 

0.0 

0.0 

0.0 

1. 1 9 24F 

15 

20000. 

5.9S07 C 

14 

5 . 9507 E 

14 

2.51670 

12 

0.0 

0.0 

0.0 

1 . 1 Q 2 7 E 

15 

21000. 

5.9S16C 

14 

5.9516E 

14 

2.4295C 

12 

0.0 

0.0 

0.0 

1 . 1927F 

15 

22000 . 

5.9534C 

14 

5.9534F 

14 

2 • 242 30 

12 

0 • 0 

0.0 

0.0 

1. 1920F 

1 5 

23000. 

5.9S33F 

1 4 

5 . 95 3 3 F 

14 

2. 201 3E 

12 

0.0 

0.0 

0.0 

1 .19300 

15 

2 4 0 00 . 

5.9541 F 

14 

5.9541F 

14 

2 • 1 7 1 5-C 

12 

0. 0 

0.0 

0.0 

1 . 1930F 

15 

25000. 

5. 9S55C 

1 4 

5.9555E 

14 

7. 0369E 

1 2 

0.0 

0.0 

0.0 

1. 1931F 

15 

25000 . 

5.9555c 

14 

5 . 9 6 5 6 F 

14 

2. 0223C 

1 2 

0.0 

0.0 

0.9 

1 . 1971E 

15 

2^000. 

5 * 95 6 3 E 

14 

5.9563c 

14 

1.90360 

12 

0.0 

0.0 

0,0 

1 . 1 9 3 3 F 

15 

2 fl 0 0 0 . 

5 . 9 5 4*0 

14 

5 . Q 5 6 3 F 

14 

1.90360 

12 

0.0 

0.0 

0.0 

1 . 1933E 

15 

20000 . 

5 . °5 7 3 c 

14 

5 • 95 7 5 P 

14 

1 . *04°F 

12 

0.0 

0. 9 

0.0 

l . 1934F 

15 

30000 . 

5.95755 

14 

5.9573F 

14 

1 . 9062F 

12 

0.0 

0.0 

0.0 

1 . 1934C 

15 

32000 . 

5 . 95 Q 6 c 

1 4 

5.95*65 

14 

1 . 72490 

12 

0.9 

0.0 

0.0 

1 . 19340 

1 5 

3 4 C 0 0 . 

5.9401F 

14 

5.96015 

14 

1. 5 7 4 7 F 

12 

9.0 

0.9 

0.0 

1 . 1936F 

15 

3 50 00 . 

5.9407c 

14 

5.96070 

14 

1. 62 OOF 

12 

0.9 

0.9 

0.9 

1 . 1 9 3 7 F 

15 

3*0^0. 

5.941 IP 

14 

5.96 1 IF 

14 

1 .472QC 

12 

0.0 

c.o 

9.0 

1 . 1 9 3 T F 

15 

40990 . 

5.9515C 

1 4 

5 .961 cc 

14 

1 . 4 3 2 ?C 

L 2 

0.9 

0.0 

0.0 

1 . 1 937C 

15 

4*’ono. 

4.941QC 

14 

5 . 9 6 1 Q E 

14 

1 . 3969F 

1? 

9.0 

0.0 

n 0 

■«.* • ' 

1 . 1 9330 

1 5 

4400 0 . 

5 . 94PRF 

14 

s # 0^7 o c 

14 

l . 3 0 30 E 

1 2 

9.9 

0.9 

0.0 

1 . 193or 

1- 

45000. 

5 . 9 6 2 6 F 

14 

5.9625C 

14 

1. 32090 

12 

0.0 

0.9 

0.9 

l . 193or 

15 

5 00 0 o . 

5 . 9 44 0 c 

14 

5 . 9 6 4 0 F 

14 

1 . 1 3 2 1 E 

12 

c.o 

9.0 

0.0 

1 . 1949F 

15 

5 5 0 0 0 . 

4.9444C 

14 

5. 9545c 

14 

1. 12?3F 

12 

0.9 

0.0 

O.o 

1 .19400 

15 

40000. 

5. 9455F 

14 

5 . Q5FRC 

14 

1 .03C7E 

12 

9.9 

0.0 

c.o 

1. 1941 C 

15 

55000. 

5 # 0 5 5 op 

1 4 

5 # q A 5 0 P 

14 

9 . 9 7 6.P r 

11 

n. 9 

9.0 

0.0 

1 . 19420 

15 

700^9 . 

5.9445C 

14 

F.0555C 

14 

9. 7 1 O 7P 

11 

0.9 

9.0 

0.9 

1.1°42C 

1 5 

75000. 

5 . 9 4 7 1 F 

14 

5.967^ 

14 

* . 7 6 A 40 

11 

0.9 

9.0 

0.0 

1.1943c 

1 K 

3 00 0 o . 

5.9672C 

l 4 

5 .96 7 2 r 

14 

3.6475c 

1 1 

9.0 

9.0 

0.0 

1 . 1 943c 

15 

35000 . 

5. Q476F 

14 

5 . 95 76 F 

14 

°. 21 ORP 

1 1 

c.o 

9.0 

0.9 

1 . 1 94 3 F 

1 5 

90000 . 

5. 95 R 0 F 

14 

5 . 0400 - 

1 4 

7 . *5250 

1 1 

9.0 

0.9 

0.0 

1 . 1944 E 

15 

95000 . 

5 . °6 *3 E 

14 

5 . 95 c rc 

14 

7 . 5 7 2 5 F 

11 

0.0 

0.9 

0.0 

1 • 1 9 4 4 F 

15 

100000 . 

5.9455c 

1 4 

5 . 05 c 6 p 

1 ^ 

7 .7574F 

11 

0.0 

r\ ^ 

• 

0.9 

1 . 1 9/*4 r 

15 



MASS 

PR ACT I ON 

OR 

ATOMIC 

HYDRQGFN IS 

0.0 GAS DENSITY IS 

1 . 

0000E-10 

(GR/CM3) 


TEMP 

NE 


NP 

NH 

NHFL 


NHE? 


NHE 3 


NT 


10000 . 

2.4151F 

11 

0.0 

0.0 

I.4803E 

13 

2. 4151E 

11 

9. 1555E- 

•07 

1.5286E 

13 

1 1000. 

9.2653F 

1 1 

0.0 

0.0 

1 • 4 1 1 8 E 

13 

9.2653E 

11 

3.2862E- 

■04 

1 • 5971 F 

13 

12000 . 

2.7225E 

12 

0.0 

0.0 

1.2322E 

13 

2.7225E 

12 

4.4757E- 

•02 

1.7767E 

13 

13000 . 

6. 1 343 E 

12 

0.0 

0.0 

8.9101E 

12 

6. 1343E 

12 

2.8899E 

00 

2.1179E 

13 

14000. 

1.0329F 

13 

0.0 

0.0 

4.7I49E 

12 

1.0329E 

13 

1.0373E 

02 

2.5374E 

13 

15000. 

1.3247E 

13 

0.0 

0.0 

I.7974E 

12 

1. 3247E 

13 

2.3260E 

03 

2. 8291 E 

13 

1*000. 

1.4463F 

13 

0.0 

0.0 

5.9179E 

1 1 

1.4453E 

13 

3.5S77E 

04 

2.9497E 

13 

17000 . 

1 • 4345 p 

13 

0.0 

0.0 

1.9984E 

11 

1.4345E 

13 

3.9695E 

05 

2.9889E 

13 

18000. 

1.4971E 

1 3 

0.0 

0.0 

7. 3537E 

10 

1.4971E 

13 

3.4045E 

06 

3.0015E 

13 

19000. 

1. 5015E 

13 

0.0 

0.0 

2.9701E 

10 

1.5015E 

13 

2.3389E 

07 

3.0059E 

13 

20000. 

1 . 5031 F 

13 

0.0 

0.0 

1 . 308 OF 

10 

1.5031E 

13 

1.3305E 

08 

3.0076E 

13 

21000. 

1.5C39F 

13 

0.0 

0.0 

6 • 2298 F 

09 

1.5038E 

13 

6.4359F 

08 

3.0083E 

13 

22000 . 

1.5044E 

13 

0.0 

0.0 

3. I 87 1 E 

09 

1. 5038E 

13 

2.7058E 

09 

3.0088E 

13 

23000. 

1.5053F 

13 

0.0 

0.0 

1.7427E 

09 

1 . 5033F 

13 

1.0063E 

10 

3.0097E 

13 

24000. 

1.60 77F 

13 

0 .0 

0.0 

I.0153E 

09 

1.5010E 

13 

3.3561E 

10 

3.0121E 

13 

25000. 

1.5145F 

1 3 

0.0 

0.0 

6.2896E 

08 

1.4942E 

13 

1.0128E 

11 

3.0139E 

13 

26000 • 

1.5321F 

13 

0.0 

0.0 

4. 1343E 

08 

1.4767F 

13 

2.7717E 

11 

3.0365F 

13 

27000. 

1.S727F 

13 

0.0 

0.0 

2.8735E 

08 

1.4361E 

13 

6.8304E 

11 

3.0771 E 

13 

28000. 

1.6536F 

13 

0.0 

0.0 

2.0945E 

08 

1.3552E 

13 

1.4921E 

12 

3.15R1E 

13 

29000 . 

1.7391E 

13 

0.0 

0.0 

1.5731F 

08 

1.2198E 

13 

2.8463E 

12 

3.2935E 

13 

30000. 

1.9775E 

13 

0.0 

0.0 

1. 1832E 

08 

1 .0314E 

13 

4.7307F 

12 

3.4819E 

13 

32000 . 

2.4158E 

13 

0.0 

0.0 

5.9540F 

07 

5.9306E 

12 

9.1137E 

12 

3.9202E 

13 

34000. 

2.7445F 

13 

0.0 

0.0 

2. 3677E 

07 

2.6442E 

12 

l.. 2400E 

13 

4.2489E 

13 

36000. 

2.9033F 

13 

0.0 

0.0 

8.2279E 

06 

1.0552E 

12 

1.3989F 

13 

4.4078E 

13 

38000. 

2.9654E 

13 

O.o 

0.0 

2.8690F 

06 

4. 343 5E 

11 

1.4610E 

13 

4.4699E 

13 

40000. 

2 . 9 RR 9 P 

13 

0.0 

0.0 

I.0688E 

06 

1 .9937E 

11 

1 .4845 E 

13 

4.4934E 

13 

42000. 

2.9932F 

13 

0.0 

0.0 

4.309IE 

05 

1. 0664E 

11 

1.4933E 

13 

4.5026E 

13 

44000. 

3.0022E 

13 

0.0 

0.0 

1 . 8732 F 

05 

6.7236E 

10 

1.4977E 

13 

4.5066E 

13 

45000. 

3.0032F 

13 

0.0 

0.0 

1.2 673 E 

05 

5.6543F 

10 

1.4Q88E 

13 

4.5077E 

13 

50000. 

3.0053E 

13 

0.0 

0.0 

2. 2353 E 

04 

3. 5247E 

10 

1.5009E 

13 

4.5098F 

13 

55000. 

3.0059F 

13 

0.0 

0.0 

5.2828E 

03 

2.9378E 

10 

1.5015E 

13 

4.5104E 

13 

60000. 

3.0062F 

13 

0.0 

0.0 

1.5554E 

03 

2.6709E 

10 

1.5018F 

13 

4.5106E 

13 

65000. 

3.0064F 

13 

0.0 

0.0 

5 • 4 2 7 7 E 

02 

2 . SO 1 IE 

10 

1.5019E 

13 

4.5108E 

13 

70000 . 

3.0065E 

13 

0.0 

0.0 

2. 1667F 

02 

2. 3382F 

10 

l . 502 IE 

13 

4.5110E 

13 

75000. 

3.0067E 

13 

0.0 

0.0 

9.6400E 

01 

2.2059E 

10 

1.5022E 

13 

4.5111F 

13 

80000 . 

3.0067E 

13 

0.0 

0.0 

4.6874E 

01 

2. 1274E 

10 

1.5023E 

13 

4.5112E 

13 

85000. 

3.0068E 

13 

0.0 

0.0 

2.4542E 

01 

2.0317F 

10 

1.5024E 

13 

4.5113E 

13 

90000. 

3.0070E 

13 

0.0 

0.0 

I • 3674 F 

01 

1.9208F 

10 

1.5025E 

13 

4.5114E 

13 

95000. 

3.0070E 

13 

0.0 

0.0 

8.0319E 

00 

1. 8509E 

10 

1.5026E 

13 

4.5115E 

13 

100000. 

3.0071E 

13 

0.0 

0.0 

4.9344F 

00 

1.7899E 

10 

1.5026F 

13 

4.5U5E 

13 



MASS FRACTION OF ATOMIC HYDROGEN IS 0.333 


GAS OENSITY IS 


I.OOOOE-IO (GR/CM3) 


TEMP 

NF 


NP 


NH 


MHE 1 


NHE? 


NHE3 


NT 


10000. 

1.8806E 

13 

1 .8804E 

13 

1 .0960E 

12 

1.0032E 

13 

2. 1048E 

09 

1 .0274E- 

10 

4.8740E 

13 

11000. 

1.9643F 

13 

1.9612F 

13 

2. 8725E 

11 

1.0004E 

13 

3.09qSE 

10 

5.1 964E- 

07 

4.9577E 

13 

12000 . 

2.0077E 

13 

1 .97R5E 

13 

1. 1479E 

11 

9. 7425F 

12 

2.9212E 

11 

6.5716E- 

04 

5.0011E 

13 

13000. 

2. 1479F 

13 

1 .9829F 

13 

7. 0299E 

10 

8.3851E 

12 

1 • 6495 E 

12 

2.2216E- 

01 

5. I413F 

13 

14000. 

2 • 4647F 

13 

1 .9843F 

13 

5.6269F 

10 

5.2305E 

12 

4.8041E 

12 

2.0232E 

01 

5.4582E 

13 

15000. 

2. 7668E 

13 

1.9R49E 

13 

5.0492E 

10 

2. 2153E 

12 

7.8192E 

12 

6.5773E 

0? 

5.7602E 

13 

ilSOOO. 

2.9123F 

13 

l .9R53F 

13 

4.6139E 

10 

7. 6467 E 

11 

9.2699E 

12 

l .1330F 

04 

5.9058E 

17 

17000. 

2.9627E 

13 

1 .9R55E 

13 

4.4333E 

10 

? • 625 OF 

1 1 

9.7721F 

12 

I.3099E 

05 

5.9561E 

13 

18000 . 

2.^795^ 

13 

l .9858E 

13 

4. 1 6? 6E 

10 

9.7129F 

10 

9.9375E 

12 

1 . 1360E 

06 

5.9730E 

13 

19000. 

2.9856F 

13 

1 .98 40F 

13 

3.9315E 

10 

3.930 7E 

1 0 

9. 9953F 

12 

7.9337E 

06 

5.9790E 

17 

20000. 

2. 9879E 

13 

1 • 9 8 61 F 

13 

3.8360E 

10 

1 • 7324F 

10 

1.0017E 

13 

4.4624E 

07 

5.98I3E 

17 

21000 . 

2.9890E 

13 

1 .9«63E 

13 

3. 6579E 

10 

8.2541E 

09 

1.0026F 

13 

2.1598F 

08 

5.9824E 

13 

22000. 

2.9896E 

13 

1 .9865E 

13 

3.5012F 

10 

4.2233F 

09 

1.0029E 

13 

9.0837E 

08 

5.9830E 

13 

23OH0. 

2.9901F 

13 

1 . 9R65E 

13 

3 . 452 IE 

10 

2 . 3092 E 

09 

1.0029E 

13 

3.3807E 

09 

5.9835E 

13 

24000. 

P.QQHP 

13 

1 • ° 8 6 6 p 

13 

3.3244F 

10 

1.3448F 

09 

1.0022F 

13 

1.1298F 

10 

5.9845E 

13 

25000. 

2.9936E 

n 

1 .9867E 

13 

3 . 2 1 1 1 F 

10 

8.3184F 

08 

9.9995F 

12 

3.4299F 

10 

5.9870E 

13 

25000. 

2 . QQ98F 

13 

1 .9868E 

13 

3. 1 1 26F 

10 

5.4476F 

08 

9. 9387F 

12 

9. 5304E 

10 

5.9932E 

13 

27000. 

3.0146F 

13 

l . 9 8 69 E 

13 

3.0321E 

10 

3. 755 1 F 

08 

9.7912F 

12 

2.4301E 

11 

6.00816 

13 

28000. 

3.0471F 

13 

1 . 9 R 7 1 E 

13 

2.9017E 

10 

2. 6965E 

08 

9.4684F 

12 

5.6591E 

11 

6.0405E 

13 

29000. 

3. 1094F 

13 

l • 9 8 7 l E 

13 

7.8090F 

10 

1.9930F 

08 

8. 8463F 

12 

1.1 88IE 

12 

6. L028E 

13 

30000. 

3.2118F 

13 

1.9873F 

13 

2.6878F 

10 

1.4581F 

08 

7.8240F 

12 

2 . 2 1 0 5 E 

12 

6.2052F 

13 

32000. 

3.5071E 

13 

1 . 987 5E 

13 

2.4636F 

10 

7.1060E 

07 

4.8729E 

17 

5.1616E 

12 

6.5005E 

13 

34000. 

3.7675E 

13 

1 .9876E 

13 

2.3531F 

10 

2.7939E 

07 

2 . 269 8 F 

12 

7.7647E 

12 

6.7609E 

13 

35000 . 

3.9025E 

13 

1 .9877E 

13 

2. 2371E 

10 

9. 6837E 

06 

9.2120F 

11 

9.1134E 

l? 

6.8959E 

13 

38000. 

3.9567E 

13 

1 . 9 878 F 

13 

2. 1476E 

10 

3. 3747E 

06 

3.8067F 

11 

9.6S39E 

12 

6 . 950 IE 

13 

40000 . 

3.9774*= 

13 

1.9879E 

13 

2. 0522E 

10 

1.2571E 

06 

1. 7404E 

11 

Q.9605F 

l? 

6.9708E 

13 

42000. 

3.9857E 

13 

1 .9B80E 

13 

1.9619F 

10 

5.C692E 

05 

Q • 2 2 60E 

10 

9.9423F 

12 

6.9791E 

13 

44000. 

3.9R92F 

13 

1.9881F 

13 

1.8793E 

10 

2.2032F 

05 

5.7509E 

10 

9.9771E 

12 

6.9827E 

13 

45000. 

3.9902F 

13 

1 .9R81F 

13 

1 .8646E 

10 

1 .4905E 

05 

4. 809 1 E 

10 

9.D865E 

12 

6.9836E 

13 

50000. 

3 . 992 3F 

13 

1 .98R2E 

13 

1.7179F 

10 

2.6294F 

04 

7. R997E 

10 

1.0006E 

13 

6.9857E 

17 

55000. 

3 . °92 9E 

13 

1.9RR4F 

13 

1.6033F 

10 

6.2144E 

03 

2.4005E 

10 

l.OOlie 

13 

6.9863E 

13 

50000. 

3.9932F 

13 

l • 98 8 4 E 

13 

1.5123E 

10 

l .8298E 

03 

?. 1807F 

10 

I.G013E 

13 

6.9866E 

13 

65000. 

3.9934F 

13 

1.9886E 

13 

1. 4059F 

10 

6.3B52E 

02 

2.0440E 

10 

l .0014E 

13 

6.986RF 

13 

70000. 

3.9936P 

13 

1 .9886F 

13 

1.3483F 

10 

2. 5490E 

02 

1.9127F 

10 

1.0015E 

13 

6.9870E 

13 

75000. 

3 . 99 3 8 F 

13 

1 . 9887F 

13 

1.2721F 

10 

1. 1341E 

0? 

l .8065E 

10 

1.0017E 

13 

6.9872E 

13 

30000 . 

3 • 9939 E 

13 

1 . 98 88E 

13 

1.2074E 

10 

5. 5148F 

01 

1.7449E 

10 

I.0017F 

13 

6.9873E 

13 

35000. 

3 • 9941 F 

13 

1 .9888E 

13 

1 • 1 52 1 E 

10 

2.3375E 

01 

1.6429E 

10 

1.0019F 

13 

6.9875E 

13 

90000 . 

3.9942F 

13 

1 .98R9E 

13 

1. 1043E 

10 

1.6088E 

01 

1. 5785E 

10 

I.OOI9E 

13 

6.9876E 

13 

95000. 

3.9943E 

13 

1 • 9889E 

13 

1.0627E 

10 

9.4498F 

00 

1. 5227E 

10 

1 .00I9E 

13 

6.9877E 

13 

100000. 

3.9944E 

13 

l .9R89E 

13 

1.0264F 

10 

5 • 806 8 E 

00 

1 • 4741 E 

10 

1.0020E 

13 

6.9878E 

13 



MASS FRACTION OF ATOMIC HYDROGEN IS 0.600 


GAS DENSITY IS 


l.OOOPF-10 (GR/CM3) 


TEMP 

10000 . 
11000 . 
12000 . 
13000. 
14000 . 

15000. 

16000. 

17000. 

13000. 

19000. 

20000 . 

21000 . 

22000 . 

23000. 

24000. 

25000. 
26000. 
27000 . 
e* 29000. 

^ 29000. 

30000. 

32000. 

34000. 

36000. 

38000. 

40000. 

42000. 

44000. 

45000. 

50000. 

55000. 

60000. 

65000. 

70000. 

75000. 

90000 . 
35000. 
90000 . 
95000. 
100000 . 


NE 


3.2618E 

13 

3.5011F 

13 

3.5648E 

13 

3.6316E 

13 

3 • 7980E 

13 

4.0021E 

13 

4. 1 1 51 E 

13 

4. 1568F 

13 

4.1711P 

13 

4. 1761F 

13 

4.17R4P 

13 

4. 1795E 

13 

4 • 1 80 1 E 

13 

4.1806E 

13 

4 • 18 1 IE 

13 

4.1824F 

13 

4. 1352E 

13 

4.1918F 

13 

4.2066F 

13 

4.2357E 

13 

4.2371E 

13 

4.4559E 

13 

4.6254E 

13 

4 * 71 91 E 

13 

4.7577F 

13 

4.7725E 

13 

4.7TB5F 

13 

4. 7 8 l 2 E 

13 

4. 7R19E 

13 

4.7835E 

13 

4 # 784 IE 

13 

4 • 7845 E 

13 

4.7848E 

13 

4.7850F 

13 

4.7852E 

13 

4.7854E 

13 

4* 7856E 

13 

4.7857E 

13 

4.785RE 

13 

4.7860E 

13 


NP 

3.2617F 13 
3.5001F 13 
3.5548E 13 
3 . 568 n F 13 
3.57336 13 

3.5752E 13 
3.5762E 13 
3.5769F 13 
3.5774E 13 
3.5776F 13 

3.5780F 13 
3.5784F 13 
3.5787E 13 
3.5789E 13 
3.5790F 13 

3.5792E 13 
3.5794E 13 
3.5705E 13 
3.57986 13 
3.5799E 13 

3.5801F 13 
3.5604E 13 
3.5807E 13 
3.5810F 13 
3.5912E 13 

3.5R13E 13 
3.5°15E 13 
3.5B17F 13 
3.5817E 13 
3.5820F 13 

3.5822F 13 
3.5824E 13 
3.5326E 13 
3.5828F 13 
3.5829F 13 

3.5830E 13 
3.5831F 13 
3.5932E 13 
3.5933F 13 
3.5834E 13 


NH 

3. 2383E 12 
8.5458F 11 
3.0719F 11 
1.6666F 11 
1.2244E 11 

1.0302E 11 
9. 35 1 RE 10 
3. 64 8 l F 10 
9.0956F 10 
7.8769E 10 

7.4869E 10 
7. 1515E 10 
6.8585E 10 
6.5995E 10 
6.5524E 10 

6.3390E 10 
6.14906 10 
5.9922E 10 
5.6340E 10 
5.5905E 10 

5.3678F 10 
5.0639E 10 
4.79Q4F 10 
4. 4942 E 10 
4.29336 10 

4.2079E 10 
4.0213E 10 
3.8524E 10 
3.3236F 10 
3 . 52 6 qp 10 

3. 2°56E 10 
3.1120E 10 
2.8954E 10 
2.71596 10 
2.6244E 10 

2.4927E 10 
2.3300F 10 
2.2927E 10 
2.1992E 10 
2.0796P 10 


NHE1 


6* 0 17 OF 

12 

6.0073E 

1? 

5 , 9 1 7 BE 

12 

5.3904E 

1? 

3.7701E 

12 

1.7490E 

12 

6. 2R10F 

11 

2. 1853F 

11 

8.1216E 

10 

3.7917E 

10 

1 • 451 7E 

10 

6.9186F 

09 

3.5404E 

09 

1.9360E 

09 

1. I275E 

09 

6. 97^ 6E 

08 

4.5697E 

0* 

3.1525E 

08 

2* 2676E 

08 

1.6727E 

08 

1.2355E 

08 

6.0815E 

07 

7.4071E 

07 

8 • 3 3 3 1 E 

06 

2 • °045E 

06 

1.0818E 

06 

4.3616F 

05 

1.8969F 

05 

1.2827F 

05 

2.2629E 

04 

5.3482E 

03 

1 • 5 748 E 

03 

5 • 495 BE 

02 

2. 1939E 

02 

9.7611E 

01 

4* 746 7 F 

01 

2.4853F 

01 

l . 3 84 7F 

01 

8. 1339E 

00 

4 • 9995E 

00 


NHE? 


7, 2 8 1 6 E 

08 

1.0449E 

10 

9 ♦ 9973 E 

10 

6.2738E 

11 

2.2477E 

12 

4.26R7F 

12 

5*3 896 F 

12 

5 • 799 2 F 

12 

5.9365E 

12 

5.9R48E 

12 

6* 0032E 

12 

6.0107E 

12 

6.013PE 

12 

6.0144E 

12 

6.01 L8F 

12 

6.0023E 

12 

5.9762E 

12 

5.9119E 

12 

5. 767PE 

12 

5.4774E 

12 

4.9662F 

12 

3.2809E 

12 

1. 5883E 

12 

6.5442E 

11 

2.7094E 

11 

1 • 2 3 7 1 E 

11 

6. 5146F 

10 

4.0259E 

10 

3 . 352 OF 

10 

1.9916F 

10 

1.6414E 

10 

1.4903E 

10 

1.3747E 

10 

1 • 3 08 7E 

10 

1.2369E 

10 

1 • 1 7 71 F 

10 

1. 1265E 

10 

1.0831E 

10 

1 • 0298 E 

10 

9.9780F 

09 


NHF 3 

2.0512F-1 1 
9.8361 F-08 
1 .2 580F-04 
5 . 0006E-02 
6.1460F 00 

2.4834E 02 
4.6636E 03 
5.5424F 04 
4.8490E 05 
3.3642E 06 

1.9127E 07 
9.2619F 07 
3.8963E 08 
1.4503E 09 
4.8493F 09 

1.4733E 10 
4.1092E 10 
1.0554F 11 
2.4976E 11 
5.4016E 11 

1.0514E 12 
2.7367F 12 
4.4294E 12 
5.3633E 12 
5.7469E 12 

5.8940E 12 
5.9526E 12 
5.9775E 12 
5.9842E 12 
5.9979F 12 

6.0013E 12 
6.0023E 12 
6.0040E 12 
6.0047E 12 
6.0054E 12 

6.0060E 12 
6.0065F 12 
6.0069F 12 
6.0075F 12 
6.0078E 12 


NT 

7.4490E 13 
7.6984E 13 
7.752 IF 13 
7.R189E 13 
7.9853E 13 

8.1894E 13 
9.3024F 13 
9 .344 IE 13 
9.3584E 13 
8.3634E 13 

3.3656F 13 
8.3667E 13 
8.3674F 13 
9.3679F 13 
8.3684E 13 

8.3696E 13 
8.3725E 13 
8. 3 79 IF 13 
8.3938E 13 
8.4230E 1.3 

8.4743F 13 
8.6432E 13 
8.81276 13 
8 • 9064£ 13 
8.9450E 13 

3.9598E 13 
3.96586 13 
8.9685E 13 
8.9692F 13 
8.9708F 13 

8.9714E 13 
8.97176 13 
8. 9721 F 13 
9.9723E 13 
8.9725E 13 

8.9727E 13 
8.9728E 13 
8.9730E 13 
8 . 9731 E 13 
8.9733E 13 



I 


MASS 

FRACTION 

OF 

ATOMIC HYOROG 

C N IS 0 

.800 

GAS 

. OF 

NSTTY IS 

1. 

000 OF- 1 0 

<3 

R/CM3) 


T E M P 

NF 


NP 


NH 


NHE 1 


NHE2 


NHF3 


NT 


10003 . 

4.2377E 

13 

4.2372E 

13 

5.4352F 

12 

3.0086E 

12 

2.8035E 

08 

6 • OR 26 F- 

12 

9.3198E 

13 

11000 . 

4.6349E 

13 

4.6345E 

13 

1.4621F 

12 

3. 004QE 

12 

3.9491E 

09 

2.8097E- 

■08 

R.7164E 

13 

12000. 

4.7335F 

13 

4.7297F 

13 

5.0940E 

11 

2.971 IE 

12 

3.7808E 

10 

3. 5845E- 

•05 

0.8151F 

13 

13000. 

4 . 77 9 IE 

1 3 

4.7546E 

13 

2.608BF 

ll 

2.7643E 

12 

7.4454F 

11 

1.481 7F- 

0? 

9.8606E 

13 

1*003 . 

4.9534F 

13 

4.7627E 

13 

1. 7961E 

11 

2.0522E 

12 

9. 5 66 5 E 

11 

2 . 0456 F 

00 

9.9400E 

13 

15000. 

4.9654E 

13 

4. 76 5 9 E 

13 

1 .4775E 

11 

1.0 1 40 F 

12 

1.9949F 

12 

9 . 3567 F 

01 

1.0047E 

14 

16003. 

5.0309E 

13 

4.7676F 

13 

1. 31 15F 

11 

3.7S19F 

11 

2.6337E 

12 

1.8645E 

03 

1 .0113F 

14 

17000. 

5.0564E 

13 

4.7687E 

13 

1.3030F 

11 

1.31R6E 

11 

2.8770E 

12 

2.2609E 

04 

1.0138E 

14 

13000. 

5.0451E 

13 

4.7691F 

13 

1. 1 5 q l E 

11 

4.9165E 

10 

2.9597E 

12 

1 .9912E 

05 

1 .014-7 F 

14 

l q 000. 

5. 0636E 

13 

4.7697F 

13 

1 .0944E 

11 

1.9951E 

10 

2.9889F 

12 

1.3804E 

06 

1 .0150F 

14 

20000. 

5.0703F 

13 

4.77Q3E 

13 

1 • 040 SE 

11 

8. 8027F 

09 

3.0001E 

12 

7.8785F 

06 

1.0152E 

14 

21003 . 

5.0712E 

13 

4.7707E 

13 

9.9521E 

10 

4. 1960E 

09 

3.0046E 

12 

3.8163F 

07 

1 .0153E 

14 

22000. 

5.0718E 

13 

4.771 IE 

13 

9. 5557E 

10 

2.1474E 

09 

3.0066E 

12 

1.6057F 

08 

1.0153E 

14 

73000. 

5.0720F 

13 

4.771 ?F 

13 

9.4876E 

10 

1.1743E 

09 

3.0071E 

12 

5.9779F 

08 

1.0154E 

14 

74-000 . 

5.0725E 

13 

4.7715E 

13 

9. 1654E 

10 

6. 8 39 BE 

OR 

3.0062E 

12 

1 • 9990F 

09 

1 .0154E 

14 

25000. 

5.0733E 

13 

4.7719E 

13 

9 . 8 7 7 3 F 

10 

4.2322E 

08 

3.0024E 

12 

6.0783F 

09 

1.0155E 

14 

76000. 

5.0746F 

13 

4.7721E 

13 

8.61P9F 

10 

2.7736E 

08 

2. 9916E 

l? 

1 .6962F 

10 

1.0156E 

14 

27000. 

5 • 07 75 E 

13 

4.7723E 

13 

8.3«76E 

10 

1.915] F 

08 

2.9650F 

12 

4. 3703F 

10 

1 .0159E 

14 

2 3 000 . 

5.0840E 

13 

4.7727E 

13 

7. °5 1 5 E 

10 

1.3R01E 

08 

2 • Q 047F 

12 

1.0408E 

11 

1.0166E 

14 

29000 • 

5.0966E 

13 

4.7729F 

13 

7.7823E 

10 

1.021 8E 

08 

2.7R08E 

12 

2.2794E 

11 

1 .0178F 

14 

30003 . 

5.1192F 

13 

4.7730E 

13 

7 • 6436E 

10 

7 • 592 RE 

07 

2.5556E 

1? 

4 . 53? OF 

11 

l .0201E 

14 

32000. 

5 . 1 998 E 

13 

4.7734E 

13 

7. 2487E 

10 

3. 7956E 

07 

1. 7544E 

12 

1.2 544 F 

12 

l .0281E 

1 4 

34000. 

5. 2881 E 

13 

4.7739F 

13 

6.9218E 

10 

1. 5178F 

07 

8.7445E 

11 

2.1344E 

12 

1 .0370E 

14 

36000 . 

5.3394E 

13 

4 • 77 4 1 E 

13 

6.5951F 

10 

5. 2596E 

06 

3. 6446E 

11 

2. 6444F 

1? 

1 .042 IE 

14 

3 3 000. 

5 . 36 1 OF 

13 

4.7744E 

13 

6. 2762E 

10 

l. 8337E 

06 

1.5139E 

11 

2.R575F 

12 

1.0443E 

14 

40000. 

5.3696F 

13 

4.7747F 

13 

5.9R15E 

10 

6. 8 3 0 3 F 

05 

6. 9Q16F 

10 

2.9399E 

12 

l • 04*5 IE 

14 

42000. 

5.3731E 

13 

4 . 7 75 OF 

13 

5.7154E 

10 

2.7539F 

05 

3.6189E 

10 

2.9727F 

12 

1.04S5E 

14 

44000. 

5.3746F 

13 

4.775 IE 

13 

5.6235E 

10 

1. 1971E 

05 

2.2235E 

10 

2 • 9 866 F 

12 

1 .0496E 

14 

45000. 

5. 3752 F 

13 

4.7752F 

13 

5.4379E 

10 

8 • 0990 E 

04 

1.8460F 

10 

2.9904F 

12 

1.0457E 

14 

50000. 

5. 3764E 

13 

4. 7767F 

13 

6.0219E 

10 

1 . 4 288 F 

04 

1 .0857F 

10 

2 • 9980 F 

12 

1 .04S8F 

14 

55000. 

5.3769E 

13 

4.7760F 

13 

4.6983F 

10 

3. 3769E 

03 

8.9205F 

09 

3.0000E 

12 

1.0458F 

14 

60000 . 

5.3772E 

13 

4. 7762F 

13 

4 . 44 2 1 F 

10 

9.9435E 

02 

8.0956F 

09 

3.0008F 

l? 

1.0459E 

14 

65000. 

5.3776E 

13 

4.7765E 

13 

4. 1 3 6 1 F 

10 

3.4702E 

02 

7.4680E 

09 

3.0014F 

1? 

1.0459F 

14 

70000. 

5.3778E 

13 

4 • 7 7 6 7 E 

13 

3.9751E 

10 

1.3853E 

02 

6. 9977E 

09 

3.0019E 

12 

1 .0459F 

14 

75000. 

5.3780F 

13 

4. ?769E 

13 

3. 7558E 

10 

6. 1638E 

01 

6.6186E 

09 

3 . 0023 E 

12 

l .0460E 

14 

30000. 

5.3783E 

13 

4 . 7 77 1 E 

13 

3.5699E 

10 

? • 9 974 E 

01 

6.3035E 

09 

3.0026F 

12 

1.0460E 

14 

95000. 

5* 3 7 84E 

13 

4.7773E 

13 

3.4107E 

10 

1 .5694E 

01 

6.0369E 

09 

3.0028E 

12 

1.0460E 

14 

90000. 

5.3736E 

13 

4.7774F 

13 

3.2735F 

10 

R.7443F 

00 

5. 8 0 84 F 

09 

3.0031E 

12 

1 .0460E 

14 

95000. 

5.3737E 

13 

4.7775F 

13 

3 . 1 5 42 E 

10 

5. 1363E 

00 

5 • 6 1 1 1 F 

09 

3.0033E 

12 

1.0460F 

14 

100000. 

5 . 3 7 89E 

13 

4.7776F 

13 

3.0500E 

10 

3. 1570E 

00 

5.3573E 

09 

3.0035E 

12 

1.0460E 

14 



MASS 

FRACTION 

OF 

ATOMIC HYOROG 

FN IS I.OOC 

1 oas 

DENSITY IS 

1 • 0000E-10 

(GR/CM3I 


TEMP 

NE 


NP 


NH 


NHE1 

NHE2 

NHF3 

NT 


10000, 

5. 1699 E 

13 

5.1699F 

13 

8. OSo^F 

12 

0.0 

0.0 

0.0 

1.11 46E 

14 

11000. 

5.7545E 

13 

5.7545E 

13 

2.2135F 

12 

0.0 

0.0 

0.0 

1.1730E 

14 

12000. 

5.8997E 

13 

5.8997E 

13 

7.6116F 

11 

0.0 

0.0 

0.0 

1.1876E 

14 

13000. 

5.9389P 

13 

5 . 93 8°E 

1 3 

3.6922F 

11 

0.0 

0.0 

0.0 

1.1915E 

14 

14000. 

5.9510E 

13 

5.9510E 

13 

2.4832E 

11 

0.0 

0.0 

0.0 

1.1927F 

14 

15000. 

5.9562E 

13 

5.9562E 

13 

1.9693E 

11 

0.0 

0.0 

0.0 

1.1932E 

14 

1 6000. 

5.9587E 

13 

5.9587F 

13 

1.7132E 

11 

0.0 

0.0 

0.0 

1. 1935E 

14 

17000 . 

5.959RE 

13 

5 . 9 59 BE 

13 

1.6104F 

11 

0.0 

0.0 

0.0 

1.1936E 

14 

1*000. 

5.9609E 

13 

5.9609E 

13 

1.5004E 

11 

0.0 

0.0 

0.0 

l. 1937E 

14 

19000. 

5.9617E 

13 

5.9617E 

13 

1.4161E 

11 

0.0 

0.0 

0.0 

1.1933E 

14 

20000 . 

5.9624E 

13 

5.9624E 

13 

1.3474E 

11 

0.0 

0.0 

0.0 

l. 1938E 

14 

21000. 

5 * 9 63 OF 

13 

5.9630E 

13 

1 • 2 *°4E 

11 

0.0 

0.0 

0.0 

1.1939E 

14 

22000 . 

5 * 963 1 E 

13 

5.9631E 

13 

1 • 279 1 E 

11 

0.0 

0.0 

0.0 

1.1939E 

14 

23000 . 

5.9635E 

13 

5.9635E 

13 

1.2334E 

11 

0.0 

0.0 

0.0 

1.1939E 

14 

24000. 

5 • 963 9E 

13 

5.9639E 

13 

1 . 1 °28E 

11 

0.0 

0.0 

0.0 

1.1940E 

14 

25000 . 

5.9643E 

13 

5 • 964 3F 

13 

1.1 566E 

11 

0.0 

0.0 

0.0 

l. 1940E 

14 

26000. 

5.9646E 

13 

5.9646E 

13 

1. 1 2 3 Q E 

11 

0.0 

0.0 

0.0 

1.1940E 

14 

27000. 

5 • 9649 E 

13 

5 .9649E 

13 

1.0945F 

11 

0.0 

0.0 

0.0 

1. 1941E 

14 

28000 . 

5.9655E 

13 

5 • 9655 E 

13 

L.0363E 

11 

0.0 

0.0 

0.0 

1.1941E 

14 

29000. 

5.Q657E 

13 

5.9657E 

13 

1.0130E 

11 

0.0 

0.0 

0.0 

1.1 942 E 

14 

30000 . 

5.9659E 

13 

5.9659E 

13 

9.9165E 

10 

0.0 

0.0 

0.0 

1 . 1942E 

14 

32000 . 

5.9663E 

13 

5.9663E 

13 

Q. 5427E 

10 

0.0 

0.0 

0.0 

1.1 942 E 

14 

34000. 

5.9669E 

13 

5.9669F 

13 

8.9684E 

10 

0.0 

0.0 

0.0 

1. 1943E 

14 

36000. 

5.9671E 

13 

5 . 96 7 1 F 

13 

8.7126E 

10 

0.0 

0.0 

0.0 

1.1943E 

14 

33000 . 

5.9676E 

13 

5.9676E 

13 

8.2628E 

LO 

0.0 

0.0 

0.0 

1.1943F 

14 

40000. 

5 * 96 78 E 

13 

5.9678E 

13 

8.0856E 

10 

0.0 

0.0 

0.0 

1.1944E 

14 

42000 . 

5.9681F 

13 

5 . 96 8 1 E 

13 

7.7232E 

10 

0.0 

0.0 

0.0 

1.1944E 

14 

44000 . 

5.9685P 

13 

5.96B5E 

13 

1 . 4004F 

10 

0.0 

0.0 

0.0 

l. 1944F 

14 

45000 . 

5.9685F 

13 

5.96B5E 

13 

7. 3493E 

10 

0.0 

0.0 

0.0 

1. 1944E 

14 

50000. 

5.9691F 

13 

5 . 969 1 E 

13 

6 . 7°09E 

10 

0.0 

0.0 

0.0 

1.1945E 

14 

55000. 

5. 9695E 

13 

5 • 9695 E 

13 

6. 3574F 

10 

0.0 

0.0 

0.0 

1. 1945F 

14 

60000 . 

5 . 97 00 F 

13 

5.9700E 

13 

5 . P 79 OF 

10 

0.0 

0.0 

0.0 

1.1946E 

14 

65000. 

5.9702E 

13 

5 * 9702 F 

13 

5.612BF 

10 

0.0 

0.0 

0.0 

1.1946E 

14 

70000. 

5.O706E 

13 

5.9706F 

1 3 

5. 2701E 

10 

0.0 

0.0 

0.0 

1.1946E 

14 

75000 . 

5.9709F 

13 

5 • 9709 E 

13 

4.9B26E 

10 

0.0 

0.0 

0.0 

1.1947E 

14 

80000 . 

5.9711E 

13 

5 . 9 7 1 1 E 

13 

4. 73 °0F 

10 

0.0 

0.0 

0.0 

1.1947E 

14 

85000. 

5.9713E 

13 

5 . 97 1 3 E 

13 

4. 5305F 

10 

0.0 

0.0 

0.0 

1.1947E 

14 

90000 . 

5.9715E 

13 

5.9715E 

13 

4. 3509F 

10 

0.0 

0.0 

0.0 

1.1947E 

14 

95000 . 

5.9717E 

13 

5.9717E 

13 

4. 194QE 

10 

0.0 

0.0 

0.0 

1.194RE 

14 

100000 . 

5.9718E 

13 

5.971BE 

13 

4.05B7F 

10 

0.0 

0.0 

0.0 

1.1948E 

14 



TABLE 4 
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MASS 

FRACTION 

1 OF 

ATOMIC 

HYDROGEN IS 

0 

.0 GAS 

i DENSITY IS 

l.OOOOE 

-06 i 

(GR/CM3) 


TEMP 

ZH 


ZHE1 


7HE2 


D. RAD 

ED 

A VEM 

Z 

MH 

MHE 

MHE l 

10000. 

2.035E 

00 

t.OOOE 

00 

2. OOOE 

00 

9.8S6F-05 

1.457E-03 

4.004 

1.000 

0 

22 

136 

11000. 

2. 139E 

00 

l.OOOF 

00 

2. OOOE 

00 

5.230E-05 

2.753F-03 

4.002 

1.001 

0 

22 

99 

12000. 

2.202E-. 

00 

l.OOOF 

00 

2. OOOE 

00 

3 • OBOE- 05 

4.675E-03 

3.097 

1.002 

0 

22 

76 

nooo. 

2 . 301 E 

00 

l.OOOF 

no 

2. OOOE 

00 

1 .970F-05 

7.308F-03 

3.084 

1.005 

0 

22 

60 

14000. 

2. 392F 

00 

l.OOOF 

00 

2. OOOE 

00 

1 .345E-05 

l • 0 7 0E -02 

3.956 

1.012 

0 

22 

50 

15000 . 

2.531F 

00 

1 .OOOE 

00 

2. OOOE 

00 

9.690E-06 

l .486E-02 

3.906 

1.025 

0 

22 

42 

15000. 

2.678E 

00 

l.OOOE 

00 

2.00 OF 

00 

7.294E-06 

1 .974E-0? 

3.823 

1.048 

0 

22 

37 

17000. 

2.852E 

00 

1 . 00 IE 

00 

2. OOOE 

00 

5.704F-06 

2.524F-02 

3.699 

1.083 

0 

22 

32 

18000. 

2.960E 

00 

1.001E 

00 

2.000E 

00 

4.614E-06 

3.121E-02 

3.532 

1. 134 

0 

20 


19000. 

3.313E 

00 

1.003E 

00 

2. OOOE 

00 

3.849E-06 

3.741E-02 

3.329 

1.203 

0 

20 

26 

20000. 

3.454E 

00 

1.004E 

00 

2. OOOE 

00 

3.304E-06 

4.358E-02 

3.105 

1.290 

0 

17 

24 

21000. 

3. 783E 

00 

1. 007F 

00 

2. OOOE 

00 

2.915E-06 

4.039F-02 

2.879 

1.391 

0 

16 

23 

22000. 

4.093E 

00 

1.013E 

00 

2.00CE 

00 

2 • 642E-06 

5.451E-02 

2.672 

1.499 

0 

16 

22 

23000 • 

A. 844E 

00 

1.019E 

00 

2. GOOF 

00 

2.452F-06 

5.872E-0? 

2.494 

1.606 

0 

15 

21 

24000. 

5. 121 E 

00 

1. 031E 

no 

2. OOOE 

00 

2.323E-06 

4.185 F -0 2 

2.355 

1.701 

0 

15 

20 

25000. 

6. 04 IF 

00 

1 .04QE 

00 

2.000F 

00 

2.253E-06 

6.391 E-0 2 

2.250 

1.780 

0 

15 

20 

26000 • 

7. 130E 

00 

1 . 076E 

00 

2. OOOE 

00 

2.213F-06 

6.507E-02 

2.176 

1 . 940 

0 

15 

20 

27000 . 

8.398F 

00 

1.093E 

00 

2 • 0 OOF 

00 

2.196F-06 

6.557F-02 

2.123 

1.886 

0 

14 

20 

28000. 

9. 855F 

00 

1 . 135E 

00 

2 . 00 OF 

00 

2.1 9 7E-06 

6.553E-02 

2.089 

1.918 

0 

14 

20 

29000. 

1.151E 

01 

1.235E 

00 

2. OOOE 

00 

2.213F-06 

6.509E-02 

2.067 

1.938 

0 

15 

20 

30000. 

1.337E 

01 

1. 325E 

on 

2. OOOE 

00 

2.232E-06 

6.450E-02 

2.051 

1.953 

0 

15 

20 

32000. 

1.771E 

01 

1. 595E 

00 

2. OOOF 

00 

2.284E-06 

6.305E-02 

2.032 

1.971 

0 

15 

20 

34000. 

2. 290E 

01 

1.984E 

00 

2. OOOE 

00 

2.342E-06 

6. 149F-02 

2.022 

1.981 

0 

15 

21 

36000. 

3.466F 

01 

2.SME 

00 

2. OOOF 

00 

2.399F-06 

6 • 002F-0 2 

2.015 

1.987 

0 

15 

21 

3 8000 • 

4.301F 

01 

3. 360E 

00 

2. OOOE 

00 

2.449E-06 

5.879E-02 

2.007 

1.995 

0 

15 

21 

40000. 

5. 234F 

01 

4.424E 

on 

2 . 001 E 

00 

2.495F-06 

5.795F-02 

1.995 

2.008 

0 

15 

21 

42000. 

6. 259E 

01 

5.795E 

00 

2.002E 

00 

2.4Q4E-06 

5.774P-02 

1.973 

2.030 

n 

15 

21 

44000. 

7, 371 E 

01 

7.513E 

00 . 

2.0C4F 

00 

2 • 466F-06 

5.839E-C2 

1.936 

2.069 

6 

15 

21 

45000. 

7. Q58E 

01 

8. 513E 

00 

2 . 00 6 E 

00 

2.438F-06 

5.907F-02 

1.911 

2.096 

0 

15 

21 

50000. 

9. 22 1 E 

01 

1.244F 

01 

2.021F 

00 

2.209 E -06 

6. 617F-02 

1. 735 

2.308 

0 

14 

20 

55000. 

O.910E 

01 

2.012E 

01 

2. 05 7F 

00 

2.013F-06 

7.152 F-02 

1.557 

2.572 

0 

14 

19 

60000. 

1.248F 

02 

3.035F 

01 

2. 147F 

00 

1.932F-06 

7.455E-02 

1.445 

2.772 

0 

14 

19 

65000. 

1.519E 

02 

4.316E 

01 

2.326F 

00 

1.929E-06 

7 .464E-02 

1.390 

2.882 

0 

14 

19 

70000 . 

1.798E 

0? 

5.853E 

01 

2.64 7E 

00 

1.965E-06 

7.328^-02 

1.365 

2.935 

0 

14 

19 

750O0. 

2. 08 IF 

02 

7.630E 

01 

3. 172F 

00 

2.01 6F-06 

7.141E-02 

1.353 

2.960 

0 

14 

19 

30000 . 

2.366E 

02 

9.631E 

01 

3. 073F 

00 

2.074F-06 

6.944E-02 

1.347 

2.972 

0 

14 

19 

35000. 

3.268E 

02 

1 .183E 

02 

5.608E 

00 

2.134E-06 

6.748E-0? 

1.345 

2.977 

0 

14 

20 

90000 . 

3.616F 

02 

1.422E 

02 

7.431F 

00 

2.192E-06 

6 • 568E-0 2 

1.343 

2.982 

0 

14 

20 

95000 . 

3.958E 

02 

2.068E 

02 

9.831F 

00 

2.250F-06 

6. 398F-02 

1.342 

2.985 

0 

15 

20 

100000. 

4.294E 

02 

2.398E 

02 

1 .?^F 

01 

2 • 307F-06 

6.241 F-0? 

1.341 

2.986 

0 

15 

20 



MASS 

FRACTION OF 

ATOMIC 

HYDROGEN is 

► 0. 

333 GAS 

i DENSITY IS 

l.OOOOE 

-06 1 

[ G R / C M 3 ) 


TEMP 

ZH 


7 HE 1 


7HE? 


D. RAD 

ED 

AV EM 

7 

MH 

MHF 

MHE1 

10000. 

2.001F 

00 

l.OOOF 

00 

2.000E 

00 

5.400E-06 

2.667E-02 

1 % 9 5 9 

1.535 

72 

21 

31 

1 1000. 

2.003E 

00 

1.0 OPE 

00 

2.00 OE 

00 

3 .360F-06 

3.731F-02 

1.901 

1.532 

19 

20 

26 

12000 . 

2.007P 

00 

l.OOOE 

00 

2.000E 

00 

2.953E-06 

4. 375E-02 

1.314 

1.657 

16 

17 

23 

13000. 

2.016E 

00 

l.OOOE 

00 

2.000F 

DO 

2.396F-06 

6.011 E -02 

1.705 

1.763 

15 

15 

21 

14000, 

2.026E 

00 

l.OOOF 

00 

2.O00E 

00 

2.044F-06 

7 • 043E-02 

l . 589 

1.892 

13 

14 

19 

1 5000. 

2.054E 

00 

! .GOOF 

00 

2.0C0E 

00 

1 .92SE-06 

7.878E-07 

1 % 4 8 3 

2.028 

13 

13 

1 8 

15000. 

2.085F 

00 

l.OOOF 

00 

2.000F 

00 

1 . 693F-06 

8.431E-02 

1.396 

2.154 

12 

13 

17 

17000 . 

2. 143 F 

00 

l.OOOE 

00 

2.000E 

00 

1 .623E-06 

3 . 843E-02 

1.333 

2. 2 56 

12 

13 

17 

13000. 

2. ?44F 

00 

l.OOOE 

00 

2.000F 

00 

I • 596E-06 

9 . 0 27E-0 2 

1 % 7 38 

2. 334 

1? 

12 

17 

ioooo. 

2.333F 

00 

1.001E 

00 

2.0 OCE 

00 

1.5R4E-06 

9 . 092 E -02 

1.256 

2.394 

12 

12 

17 

20000. 

2. 573E 

00 

1.002F 

00 

2.000F 

00 

1.573F-06 

9.1 23F-0? 

1.228 

2.443 

12 

12 

17 

21000 . 

2.326E 

00 

1.003E 

00 

2.000F 

00 

1.571E-06 

9. 163F-02 

1.201 

2.505 

12 

12 

17 

22000. 

3 . 1 5 3 E 

00 

1.006E 

00 

2.000F 

00 

l % 560F-06 

9.231E-0? 

1.171 

2.563 

12 

12 

17 

23000. 

3.562E 

00 

1. 010E 

00 

7.000E 

00 

1 .546E-06 

9 .315E-02 

1 . 140 

2.638 

12 

l? 

17 

24000 . 

4.065F 

00 

1.016F 

00 

2 . 000 c 

00 

1 • 533E-06 

9. 391E-02 

1.111 

2.707 

1? 

12 

17 

25000. 

4. 669E 

00 

1.026E 

00 

2 • 0 OOF 

00 

1 .526F-06 

9.435E-07 

1.036 

7.770 

12 

12 

16 

26000 . 

5.383F 

00 

1 .040F 

00 

2.000E 

00 

1 .526F-06 

9.438F-0? 

1.066 

2.871 

1 2 

17 

16 

27000. 

6.213F 

00 

1 . 0 6 0 E 

00 

2. GOOF 

00 

1 .532E-06 

9.400E-02 

1.051 

2.862 

1? 

12 

17 

23000. 

7. 1 6 7F 

00 

1. 087E 

00 

2.000E 

00 

1 .543F-06 

9.331E-02 

1 *040 

2.891 

12 

12 

17 

20000 . 

3.243F 

00 

1 . 122E 

00 

2.000E 

00 

1 .559E-06 

9. 239E-02 

1.032 

2.913 

12 

12 

17 

30000. 

9 . 46 OF 

00 

1. 169E 

00 

2. GOOF 

00 

1 .577F-06 

9.133 F -0 2 

1.027 

2.923 

12 

12 

17 

32000 . 

1.229F 

01 

1.384E 

00 

2. GOOF 

00 

1 .618F-06 

3. 898F-07 

1.021 

2.946 

12 

13 

17 

34000 . 

1.567E 

01 

1. 644E 

00 

2.000F 

00 

1.662E-06 

8 .664F-0? 

1.017 

2.957 

1 2 

13 

17 

36000. 

1 .95QE 

01 

2.021F 

00 

2.000E 

00 

1 .706E-06 

8 . 441 E “02 

1.015 

2.963 

l? 

13 

17 

38000. 

2.405E 

01 

2 . 54 IE 

00 

2. GOOF 

00 

l. 749E-06 

3.234F-Q2 

1.013 

2.969 

12 

13 

18 

40000. 

3.572E 

01 

3. 233 c 

00 

2.001E 

00 

1.791E-06 

3.041F-02 

1.012 

2. 972 

13 

13 

18 

42000. 

4. 256E 

01 

4. 124E 

00 

p.oopr 

00 

1 .827E-Q6 

7.383F-07 

1 % 009 

2.930 

13 

13 

18 

44000. 

4. 997E 

01 

5.23QE 

00 

2.003E 

00 

1.855F-06 

7.763F-02 

1.005 

2.992 

13 

13 

18 

45000. 

5 . 3 3 8F 

01 

5. 3R8E 

00 

2.0C4E 

00 

1 .865E-06 

7.720F-O? 

1.00? 

3.001 

13 

13 

18 

50000. 

7 • 5 2 3 E 

01 

1.015E 

01 

2.016E 

00 

1 .869E-06 

7. 705F-07 

0.975 

3.085 

13 

13 

18 

55000. 

9.910F 

01 

V.623F 

01 

2.049E 

00 

1.323E-06 

7 . 397E-02 

0. 934 

3.213 

13 

13 

18 

60000. 

1. 248E 

02 

2.444E 

01 

2. 127E 

00 

1.801 E-06 

7 , 996F -02 

0.901 

3.336 

13 

13 

18 

65000 . 

1. 519F 

02 

3.466E 

01 

2.281E 

00 

1 .813E-06 

7 % 920F-02 

0.333 

3.405 

13 

13 

18 

70000 . 

1 . 798F 

0? 

4 • 6 Q 0E 

01 

2.557F 

00 

1. 860F-06 

7 . 743F -02 

0. 874 

3.440 

13 

13 

18 

75000 . 

2.031E 

02 

7. 63 OF 

01 

3 • 1 72 E 

00 

1.91 3E-06 

7.528E-02 

0.37Q 

3.456 

13 

14 

19 

30000. 

2. 366F 

02 

9.631E 

01 

3.973F 

00 

1 .O69E-06 

7. 314E-02 

0. 868 

3.465 

13 

14 

19 

35000. 

2 . 65 OE 

02 

1.183F 

02 

■>. 124E 

00 

c . Q25E-06 

7.1 10E-07 

0.367 

3.470 

13 

14 

19 

90000 * 

3 • 6 16 r 

02 

1.422E 

02 

6.700F 

00 

2.087 F-06 

6.916E-02 

0.366 

3.472 

14 

14 

19 

95 000 % 

3. 958E 

02 

1 .675E 

02 

9 . 33 1 E 

00 

2.13BE-06 

6.734F-02 

0.366 

3.473 

14 

14 

20 

100000. 

4 . 294E 

0? 

1.943E 

02 

1.289E 

01 

2.192 E-06 

6.563E-02 

0.365 

3.475 

14 

14 

20 



MASS FRACTION OF ATOMIC HYDROGFN TS 


0.600 


GAS DENSITY IS 1.0000F-06 


(GR/CM3) 


TEMP 

7H 


7 HE 1 


ZHF2 


0. RAD 

ED 

AVEM 

l 

MH 

MHE 

MHE 1 

10000 . 

2.001F 

00 

1.0 OOE 

00 

2.000F 

00 

4.643F-06 

3.102E-02 

1.402 

1.57* 

20 

20 

29 

lioon. 

2.003E 

00 

l.OOOF 

00 

2. OOOE 

00 

3.306F-06 

4.355F-02 

1.361 

1.622 

17 

17 

24 

12000. 

2.006F 

00 

1 .OOOE 

00 

2.000F 

00 

2.515E-06 

5.72SE-0? 

1 • 2 q 9 

1.699 

15 

15 

21 

13000 . 

2.01 IF 

00 

l.OOOE 

00 

2. OOOE 

00 

2*021 p -0 6 

7.124F-0 2 

1.218 

1.811 

13 

14 

19 

14000. 

2.022F 

00 

1 • OOOE 

00 

2.000F 

00 

1 .704E-06 

8.450E-02 

1.129 

1.954 

12 

13 

17 

15000 . 

2.036E 

00 

l.OOOE 

00 

2.000F 

00 

1 . 499E-06 

9.6 08E-02 

1.043 

2.116 

11 

12 

16 

16000. 

2.068F 

00 

l.OOOF 

00 

2. OOOE 

00 

1 • 3 69F-06 

1.052F-01 

0.969 

2.278 

11 

12 

16 

17000. 

2. 120E 

00 

l.OOOE 

00 

2. OOOE 

00 

1.291E-06 

1. 1 15E-01 

0.911 

2.423 

11 

11 

15 

1 B 000 . 

2.156F 

00 

1.000*= 

00 

2. OOOE 

00 

1 .247E-06 

1 . 1 55F-01 

0.868 

2.544 

10 

11 

15 

1900C • 

2.243E 

00 

1 .001F 

00 

2. OOOE 

oo 

1.22 7F-06 

1 .173E-01 

0.838 

2.634 

10 

11 

15 

20000 . 

2.362F 

00 

l • 00 IF 

00 

2. OOOE 

00 

I • 2? 3E-06 

1 • 1 79F-0 1 

0.817 

2.701 

10 

11 

15 

21000. 

2.52 0E 

00 

1.002E 

00 

2 • OOOE 

00 

1.22 6E-06 

1 .1 75F-0L 

0.802 

2.753 

10 

11 

15 

22000. 

2. 7?3E 

00 

1.004E 

00 

2. OOOE 

00 

1.232E-06 

1.169E-01 

0.789 

2.798 

10 

11 

15 

23000. 

2.976E 

00 

1 • CORE 

00 

2. OOOE 

00 

1 • 239E-06 

1 • 1 62E-01 

0.777 

2.840 

10 

11 

15 

24000. 

3.297F 

00 

1.013E 

00 

2.000F 

00 

1.247E-06 

1.1 55F-0 1 

0.766 

2.881 

10 

11 

15 

25000. 

3.659E 

00 

1.020E 

00 

2.000F 

00 

1 • 2 55F-06 

1. 147F-01 

0. 756 

2.917 

10 

11 

15 

26 OOC . 

4.093E 

00 

1.03 IF 

00 

2. OOOE 

00 

1 .266F-06 

1 •137E-01 

0.748 

2.949 

10 

11 

15 

27000 . 

4 . 60^E 

00 

1.047P 

00 

2 .ooor 

00 

1.279 E- 06 

1 . 126F-01 

0.742 

2.974 

10 

11 

15 

28000. 

6.097E 

00 

1 .068E 

00 

2. OOOE 

00 

1.296E-06 

1.111E-01 

0.738 

2.989 

11 

11 

15 

29000. 

6.950F 

00 

1 .095F 

00 

2. OOOE 

00 

1 .312F-06 

1.098F-01 

0.735 

3.003 

11 

11 

15 

30000. 

7.907F 

00 

1. 132E 

00 

2. OOOE 

00 

1 .329E-06 

1 • 083F- 01 

0.732 

3.014 

11 

11 

15 

32000. 

1.014E 

01 

1.3 04E 

00 

2.000F 

00 

1 .367E-06 

1 .053F-01 

0.729 

3.028 

ll 

12 

16 

34000 . 

1.280E 

01 

1 . 509E 

00 

2 . 000 F 

00 

1.405E-06 

1.025F-01 

0. 727 

3.036 

11 

12 

16 

36000. 

1. 588F 

01 

1 . 806E 

00 

2.0 OOE 

00 

1.443F-06 

9.978E-02 

0 . 726 

3.041 

11 

12 

16 

1R000. 

1 .939F 

01 

2.216E 

00 

2.000F 

00 

1.480E-06 

9.726F-02 

0.728 

3.045 

11 

12 

16 

40000. 

2.329E 

01 

2.761E 

00 

2.001F 

00 

1.517F-06 

9.494E-02 

0. 724 

3.049 

11 

12 

16 

42000. 

3.44QE 

01 

3 • 461 E 

00 

2 . 00 IE 

00 

1 • 553F-06 

9. 2 7 lE-02 

0.724 

3.049 

12 

12 

17 

44 OOC • 

4 • 040 E 

01 

4.338E 

00 

2.003E 

00 

1.585E-06 

9.085E-02 

0.722 

3.055 

12 

12 

17 

4500C . 

4. 3 52 E 

01 

5. 888E 

oc 

2 • OO^F 

00 

1 .600E-06 

9.001 E “0 2 

0.722 

3.058 

12 

13 

17 

50000 . 

6.056E 

01 

1.015F 

01 

2.014E 

00 

1.654F-06 

8.708E-02 

0.714 

3.090 

12 

13 

17 

55000. 

7.988F 

01 

1 .628E 

01 

2.042F 

00 

1 .677F-06 

8 .588E-0? 

0.701 

3. 147 

12 

13 

17 

60000 . 

1 • 00 IF 

02 

2.444E 

01 

2.1 09F 

00 

1.697F-06 

8 • 4R5E-02 

0.689 

3.203 

12 

13 

17 

65000. 

l • ? 1 6F 

02 

3.466E 

01 

2. ?8 IF 

oo 

1.734E-06 

8.305F-02 

0. 681 

3.238 

12 

13 

18 

70000. 

1.438E 

02 

4. 690F 

01 

2.557E 

00 

1 .782F-06 

8.079E-02 

0.678 

3.257 

12 

13 

18 

75000. 

2 • 0 8 IE 

02 

6. 1 r >6 c 

01 

3. OOOE 

00 

1.837F-06 

7.837F-02 

0.676 

3. 264 

13 

13 

18 

30000 . 

2.366E 

02 

9.631F 

01 

3.697E 

00 

1 .893E-06 

7.607E-02 

0.675 

3.270 

13 

14 

18 

85000. 

2.650E 

02 

1. 183E 

02 

5. 124E 

00 

1 • 949F-06 

7.388E-02 

0.674 

3.272 

13 

14 

19 

90000. 

2 . 93 OF 

02 

1.422E 

02 

6.700F 

00 

2.004F-06 

7.186E-02 

0.674 

3.274 

13 

14 

19 

95000. 

3.207F 

02 

1.675F 

02 

8. 774F 

00 

2.057E-06 

6.9P9E-02 

0.674 

3.276 

13 

14 

19 

100000. 

4.294E 

02 

l • 943 E 

02 

1.142E 

01 

2.11 IE-06 

6.822F-02 

0.674 

3.275 

14 

14 

19 


MASS 

PRACT TON OF 

ATOMIC 

HYDROGEN IS 

0 

.300 CAS 

DFNSITY IS 

l.OOOOE 

-06 ( 

0R/CM31 


TP MP 

ZH 


Z HE 1 


Z HE 2 


0. RAO 

FO 

A V EM 

Z 

MH 

MHE 

MHE 1 

10000. 

2.001F 

00 

1 . 0 OOE 

00 

2. OOOE 

00 

4.313^-06 

3.339F-02 

1 .156 

1.390 

20 

20 

28 

L 1 000 • 

2.003F 

00 

I . OOOF 

00 

2. OOOE 

00 

3.067F-06 

4.695E-02 

1 % 1 24 

1.430 

17 

17 

24 

l?000 . 

2 % 005E 

00 

1.9006 

00 

2. OOOE 

00 

2 . 32 76 -06 

6. 187E-0? 

1 % 074 

1.497 

1 4 

15 

20 

13000. 

2 . 01 IF 

00 

I.OOOE 

00 

2. OOOF 

00 

1 .8646-06 

7.725E-02 

l . 009 

1.594 

13 

13 

18 

14000. 

2.022E 

00 

1 . OOOE 

00 

2. OOOE 

00 

1. 5646-06 

9.2 OOE -0 2 

0.935 

1.720 

12 

12 

17 

L5000 • 

2.036E 

00 

I.OOOE 

00 

? .OOOE 

00 

l .366E-06 

1.054F-01 

0.861 

1.866 

11 

12 

16 

16000. 

2.055E 

00 

I.OOOE 

00 

2. OOOE 

00 

1. 238F-06 

1 .163F-01 

0.796 

2.020 

10 

11 

15 

17000. 

2.095E 

00 

I.OOOE 

00 

2. OOOE 

00 

1 . 15RE-06 

1 .244E-01 

0.744 

2. 162 

10 

11 

14 

18000. 

2. 156E 

00 

1 . OOOE 

00 

2. OOOF 

00 

1. 11 1 E-06 

1 .294E-01 

0.704 

2.232 

10 

1 1 

14 

19000 . 

2.243E 

00 

I.OOOE 

00 

2. OOOF 

00 

l .088E-06 

1. 323E-01 

0.677 

2.376 

10 

10 

14 

20000 • 

2 » 362F 

00 

1.001E 

00 

2. OOOE 

00 

1.0806-06 

L.333E-0L 

0.657 

2.445 

10 

10 

14 

21093 . 

2.520P 

00 

1.002E 

00 

2. OOOE 

00 

1.0316-06 

1.331F-01 

0.644 

2.497 

10 

10 

14 

22000. 

2.723E 

00 

1.003E 

00 

2. OOOE 

00 

l .099E-06 

1 .323E-01 

0.634 

2.535 

10 

10 

14 

23000 % 

2. 976E 

00 

1 . 008E 

00 

2. OOOF 

00 

1 .099E-06 

1.310E-01 

0 % 62 6 

2.566 

10 

11 

14 

24000 • 

3 . 2 8 7 E 

00 

1.013F 

00 

2. OOOE 

00 

1. 111F-06 

1 . 296^-01 

0.6?0 

2.591 

10 

11 

14 

25000 . 

3.659F 

00 

I.OOOE 

00 

2. OOOF 

00 

1. 1246-06 

l .2815-01 

0.615 

2.613 

10 

11 

14 

26000 . 

4.093P 

00 

l.OME 

00 

2. OOOE 

00 

1 .1336-06 

1.265E-01 

0.611 

2.631 

10 

11 

14 

27000. 

4. 608P 

00 

1.0476 

00 

2. OOOF 

00 

1 . 153E-06 

1 .24«E-01 

0.608 

2.645 

10 

ll 

14 

28000. 

5.192E 

00 

1.0686 

00 

2. OOOE 

00 

l. 169E-06 

1.231F-01 

0.605 

2.657 

10 

11 

14 

29000. 

5. 853E 

00 

1.095F 

00 

2. OOOE 

00 

1.196F-06 

l .214E-01 

0.603 

2.665 

10 

11 

14 

30000 % 

6 . 5°3F 

no 

i. n?p 

00 

2. OOOE 

00 

1 . 203F-06 

1 .197F-QI 

0.602 

2.672 

10 

11 

15 

32000. 

8. 316E 

00 

1 . 236E 

00 

2. OOOE 

00 

1 • 239F-06 

1 • 163E-01 

0.600 

2.631 

10 

11 

15 

34000. 

1.037E 

01 

1.3Q56 

00 

2. OOOF 

00 

l .274E-06 

1.1 30E-01 

0.598 

2.687 

10 

11 

15 

36000 . 

1.588F 

01 

1.6256 

00 

2. OOOF 

oo 

1.311 E-06 

1.098F-01 

0.598 

2.686 

11 

11 

15 

38000. 

1 . 98QF 

01 

?. 216F 

00 

2. OOOE 

00 

1 .3466-06 

l .070E-01 

0.598 

2.689 

11 

12 

15 

40000. 

2. 329F 

01 

2. 761F 

00 

2.001E 

00 

1 .379F-06 

1.044E-01 

0. 597 

2.692 

11 

12 

16 

42000. 

2. 75 BE 

01 

3.4616 

oo 

2.001F 

00 

1.412E-06 

1 . 020E-0 l 

0.597 

2.694 

11 

12 

16 

44000. 

3. 222E 

01 

4. 338 p 

00 

2.002F 

00 

1.4436-06 

9.980F-O2 

0.596 

2.697 

11 

12 

16 

45000. 

3.467F 

01 

A. 8486 

oo 

2.003E 

00 

l . 458F-06 

9.877E-02 

0.596 

2.698 

11 

12 

16 

50000. 

6.056E 

01 

8. lo?F 

00 

2.012F 

00 

l .527F-06 

9.432E-02 

0.594 

2.707 

12 

12 

16 

55000. 

7.958F 

01 

1 .700F 

01 

2.042F 

00 

1. 5786-06 

9. 125E-02 

0. 589 

2.728 

12 

12 

17 

60000 . 

l • 00 IE 

02 

?. 4446 

Cl 

2. 1C9E 

00 

1 .6246-06 

8.«67E-02 

0.585 

2.750 

12 

13 

17 

65000. 

1.216E 

02 

3.4666 

01 

2.241F 

00 

l .674E-06 

8 . 603 E -02 

0. 581 

2.765 

12 

13 

17 

70000. 

1 .438E 

0? 

4. 6906 

01 

2.557F 

00 

1 .7286-06 

8 • 33 IF -02 

0. 580 

2.773 

12 

13 

18 

75000. 

l • 6 64F 

02 

6. 1 06 E 

01 

3.009F 

00 

1 .784E-06 

8.069E-02 

0.579 

2.777 

12 

13 

l 3 

80000. 

2. 366E 

0? 

7. 600c 

01 

3.697F 

00 

l . 842 E-06 

7.8 19F-02 

0.579 

2.778 

13 

13 

18 

95000. 

2.650F 

02 

1. 1R3P 

02 

4.686F 

00 

1 .8966-06 

7.593E-02 

0.578 

2.780 

13 

14 

18 

90000 . 

2.930E 

02 

1.4226 

02 

6. 70 OF 

00 

l .9506-06 

7. 382E-02 

0.578 

2.781 

13 

14 

19 

95000 * 

3. 207E 

02 

1.675E 

02 

8.774E 

00 

2. 003E-06 

7. 199F-02 

0.578 

2.782 

13 

14 

19 

100000 . 

3.479P 

02 

1.043P 

0? 

1. 142E 

01 

2.054F-06 

7.0 1 OE -02 

0.578 

2.783 

13 

14 

19 



MASS 

FRACTION 

1 OF 

ATOMIC 

HYDR 

OGFM IS 

1 

.000 GAS 

: DENSITY IS 

l.OOOOF 

-06 l 

(GR/CM3) 


TEMP 

7H 


ZHE1 


7HF 2 


0. RAO 

ED 

A VFM 

Z 

MH 

MHE 

MHE1 

10000. 

2.001F 

00 

1 .OOOE 

00 

2. OOOE 

00 

4 • 074F-06 

3.535E-02 

0.985 

1.024 

19 

0 

0 

11000. 

2. 002F 

00 

l.OOOE 

00 

2. OOOE 

00 

2.894E-06 

4 • 976F-02 

0.958 

1.052 

16 

0 

0 

12000. 

2.005E 

00 

1 • OOOE 

00 

2. OOOE 

00 

2. L92E-06 

6.563E-02 

0.917 

1.099 

14 

0 

0 

nooo. 

2.009E 

00 

l.OOOE 

00 

2. OOOE 

00 

1.751E-06 

8. 223F-02 

0.862 

1.169 

12 

0 

0 

14000. 

2.018E 

00 

l.OOOE 

00 

2 • OOOE 

00 

l .464E-06 

9.838E-02 

0.800 

1.260 

11 

0 

0 

15000. 

2.029E 

00 

l.OOOE 

00 

2. OOOE 

00 

1 • 273F-06 

1. 131E-01 

0.737 

1.369 

10 

0 

0 

16000. 

2.055E 

00 

l.OOOE 

00 

2. OOOE 

00 

1.148F-06 

1 .255E-01 

0.679 

1.484 

10 

0 

0 

17000. 

2.095E 

00 

1.000* 

00 

2. OOOE 

00 

1.067F-06 

1.340^-01 

0.632 

1.595 

10 

0 

0 

18000. 

2. 122E 

00 

l.OOOE 

00 

2. OOOF 

00 

1.017E-06 

1 .416E-01 

0.595 

1.694 

9 

0 

0 

10000. 

2. 189F 

00 

l.OOOE 

00 

2. OOOE 

00 

9.904F-07 

1.4S4E-01 

0.569 

1.77? 

9 

0 

0 

20000. 

2.291E 

00 

1.001E 

00 

2. OOOE 

00 

9.793E-07 

1 .470E-Q1 

0.551 

1.831 

9 

0 

0 

21000. 

2.402E 

00 

l. 002E 

00 

2. OOOE 

00 

9.79SE-07 

1.4716-01 

0.538 

1.874 

9 

0 

0 

22000. 

2.558E 

00 

1.003F 

00 

2.000F 

00 

9.846E-07 

1 • 462E-01 

0.529 

1.904 

9 

0 

0 

23000. 

2.752E 

00 

1.006E 

00 

2 * OOOE 

00 

9 • 950E-07 

1.447F-01 

0.524 

1.926 

q 

0 

0 

24000. 

2.989E 

00 

1.010E 

00 

2. OOOE 

00 

1.009F-06 

1.4MF-01 

0.519 

1.Q41 

9 

0 

0 

25000. 

3.272E 

00 

1.016E 

00 

2. OOOE 

00 

1.023E-06 

1 .409E-01 

0.516 

1.952 

q 

0 

0 

26000. 

3.606E 

00 

1.024E 

00 

2 • OOOF 

00 

1.039E-06 

1 .386F-01 

0.514 

1.960 

9 

0 

0 

27000. 

3.Q93F 

00 

] .0360 

00 

2. OOOE 

00 

1.C55F-06 

1. 365F-01 

0.513 

1.966 

9 

0 

0 

28000. 

5. 192E 

00 

1.052F 

00 

2. OOOF 

00 

1 .075E-06 

1 .340F-01 

0.513 

1.966 

10 

0 

0 

29000 . 

5.853E 

00 

1.073E 

00 

2 • OOOE 

00 

1 • 092 F-06 

1.319E-01 

0.51? 

1.970 

10 

0 

0 

30000. 

6.593E 

00 

1. 132F 

00 

2. OOOE 

00 

1.109E-06 

1 .299F-01 

0.511 

1.973 

10 

0 

0 

32000. 

8.316E 

00 

1. 23 6E 

00 

2. OOOE 

00 

1.142E-06 

1.261E-01 

0.510 

1.977 

10 

0 

0 

34000. 

1.037F 

01 

1.395E 

00 

2. OOOE 

00 

1.175F-06 

1 .225E-01 

0.509 

1.981 

10 

0 

0 

36000. 

1.275E 

01 

1.625E 

00 

2. OOOF 

00 

1 .20*E-06 

1 .192F-01 

0.508 

1.983 

10 

0 

0 

38000 . 

1.545F 

01 

1.9410 

00 

2. OOOE 

00 

1.240E-06 

1 . 161E-01 

0.508 

1.985 

1 0 

0 

0 

40000. 

1 . 345E 

01 

2.362E 

00 

2. OOOE 

00 

1.271E-06 

1.133E-01 

0.508 

1.986 

10 

0 

0 

42000. 

2.759E 

01 

2. 902E 

00 

2 . 00 1 r 

00 

1 .304E-06 

1.104E-01 

0.508 

l.°84 

ll 

0 

0 

44000. 

3. 222E 

01 

3. 576* 

00 

2.0O2E 

00 

1.334E-06 

1.079E-01 

0.508 

1.985 

11 

0 

0 

45000. 

3.467E 

01 

4. 348E 

00 

2.003E 

00 

1 .349E-06 

1 .068E-01 

0.508 

1.086 

ll 

0 

0 

50000. 

4.801F 

01 

8,1920 

00 

2.012E 

00 

1 .420E-06 

1.014F-01 

0.507 

1.988 

11 

0 

0 

55000. 

6. 290E 

01 

l. 300* 

01 

2.036F 

00 

1.489 F-06 

9.677E-02 

0.507 

1.990 

11 

0 

0 

60000 . 

1.001* 

0? 

1.939F 

01 

2* 10 q E 

00 

1.555E-06 

9.260E-02 

0.507 

1.989 

12 

0 

0 

65000. 

1.21 60 

02 

3.466F 

01 

2 • 24 1 E 

00 

1 .617E-06 

8.903E-02 

0.507 

1.990 

12 

0 

0 

70000 . 

1 .438E 

02 

4.690E 

01 

2. 477F 

00 

1.678E-06 

8.593 E -02 

0.506 

1.991 

12 

0 

0 

75000. 

1.6640 

0? 

6.106* 

01 

3. 00°F 

00 

1.736E-06 

8.2.96E-0? 

0.506 

1.992 

12 

0 

0 

80000. 

2.366E 

02 

7.6990 

01 

3. 6971= 

00 

1 • 794E-06 

9.028E-02 

0.506 

1.991 

13 

0 

0 

35000. 

2.6500 

02 

9. 452* 

01 

4.686E 

00 

1.848E-06 

7.792E-02 

0.506 

1.992 

13 

0 

0 

90000. 

2.930E 

0? 

1.422E 

0? 

6 • 03 9E 

00 

1.90LE-06 

7 .575F-02 

0.506 

1.993 

13 

0 

0 

95000. 

3.207E 

02 

1.675F 

02 

3. 774E 

00 

1.952E-06 

7.3 756-02 

0.506 

1.993 

13 

0 

0 

100000. 

3.4790 

02 

1.9&3E 

02 

1 . 142 E 

01 

2.003E-06 

7.190E-02 

0.506 

1.994 

13 

0 

0 



mass fraction hf atomic hydrogfn is o.o 


GAS DENSITY IS l.OOOOE-QY ( GR /CM3J 


TEMP 

ZH 


ZHF1 


ZHE 2 


0. RAD 

ED 

A VEM 

z 

MH 

MHE 

MHE 

10000 . 

2.1 TDE 

00 

1 .OOOE 

00 

2. OOOE 

00 

1.758E-04 

9 . 189E-04 

4.003 

1.001 

0 

22 

192 

11000. 

2.323E 

00 

l.OOOE 

00 

2. GOOF 

00 

9.3076-05 

1 .547E-03 

3.997 

1.002 

0 

2? 

132 

12000. 

2.4 7qp 

00 

1 .OOOE 

00 

2.0006 

00 

5.486E-05 

2.62 5E-03 

3.980 

1.006 

0 

22 

101 

13000. 

2.6PSE 

00 

1. OOOE 

no 

2.000F 

00 

3. 5166-05 

4.0956-03 

3.9 39 

1.017 

0 

22 

81 

14000. 

2.926F 

00 

l.OOOE 

00 

2.000F 

00 

2.41H-05 

5.972E-03 

3.858 

1.038 

0 

22 

67 

15000. 

3. 223E 

00 

1 . OOOE 

00 

2. OOOE 

On 

1 .749E-05 

8 .2326-03 

3.716 

1.078 

0 

22 

57 

15000. 

3.996E 

00 

1.000*= 

00 

2.0 OOF 

00 

1 • 3346-05 

1 .090F-02 

3.506 

1.142 

0 

22 

50 

17000. 

4.002E 

CO 

1.001E 

00 

2. OOOE 

00 

1 . 065E-05 

1.353E-02 

3.236 

1.237 

0 

22 

44 

18000 • 

4. 4<HE 

00 

1.002E 

00 

2. OOOE 

00 

8.8796-06 

l • 622 E-0? 

2.941 

1.361 

0 

22 

40 

19000. 

5.554E 

00 

1 .005E 

00 

2. OOOE 

00 

7.730F-06 

1.B63F-02 

2.664 

1.503 

0 

22 

38 

20000 . 

6.306E 

00 

1 . 01 OF 

00 

2. OOOE 

00 

7. 0146-06 

2.053E-02 

2.437 

1.643 

0 

22 

36 

21000 . 

7. 564E 

00 

1.020E 

00 

2. OOOE 

00 

6. 6046-06 

2. 180E-02 

2.273 

1.762 

0 

22 

35 

22000 . 

9.815E 

00 

1 . 03 7E 

00 

2. OOOE 

00 

6 .4046-06 

2 • 248E-0 2 

2.166 

1.849 

0 

22 

34 

23000 . 

I . 265F 

01 

1 .065E 

00 

2.0006 

00 

6.339E-06 

2.272F-02 

2.101 

1.906 

0 

22 

34 

24-000 • 

1.615E 

01 

1.109F 

CO 

2.0006 

00 

6 . 3 54 E -0 6 

2.2 66F-02 

2.063 

1.941 

0 

22 

34 

25000 . 

2.038E 

01 

1. 175E 

00 

2. OOOE 

00 

6.41 4E-06 

2.245F-0? 

2.041 

1.96? 

0 

22 

34 

26000. 

2.540E 

01 

1 . 27 1 E 

00 

2. OOOE 

00 

6.499F-06 

2.216E-02 

2. 029 

1.974 

0 

22 

35 

27000. 

3. 1 26E 

01 

1. 406E 

00 

2.000F 

00 

6 . 5 97 E -06 

2.1 83 E-02 

2.021 

1.98? 

0 

22 

35 

28000 . 

4.251E 

01 

1 • 59 l E 

00 

2.000F 

no 

6.702F-06 

2. 149 £-02 

2.016 

1.987 

0 

22 

35 

29000. 

5. 115E 

01 

1.838E 

00 

2. OOOE 

00 

6.809E-06 

2.115F-02 

2.013 

1.990 

0 

22 

35 

30000. 

6.0P7E 

01 

2 • 1 62 E 

00 

2.0006 

00 

6.9166-06 

2.082F-0? 

2.010 

1.99? 

0 

22 

36 

32000 . 

8.365E 

01 

3. 100E 

00 

2.000F 

00 

7. 1216-06 

? . 0 22E-02 

2.006 

1.996 

0 

22 

36 

34000. 

1.241F 

02 

4 . 54 IF 

00 

2. OOOE 

00 

7.291 E-0 6 

1 .9756-02 

1.999 

2.004 

0 

22 

37 

36000. 

1.593E 

02 

6 . 63 5 E 

00 

2.001F 

00 

7.3 786-06 

l . 952E-02 

1.981 

2.021 

0 

22 

37 

38000. 

2.006E 

07 

9. 538E 

GO 

2.002E 

00 

7.312 F-0 6 

1 .9696-02 

1.943 

2.061 

0 

22 

37 

40000. 

2. 198E 

02 

1.3416 

01 

2.005F 

00 

7.058^-06 

2. 040F-02 

1.877 

2.134 

0 

22 

36 

42000. 

2.646F 

02 

1.841E 

01 

? • 00 Q E 

00 

6 • 673 E-06 

2.1 58E-02 

1.784 

2. 245 

0 

2? 

35 

44000 . 

2.7B4E 

02 

2.469^ 

01 

2. 0176 

00 

6.275E-06 

2.295E-0 2 

1.680 

2.383 

0 

22 

34 

45000. 

2.664F 

02 

2.334E 

01 

2.021E 

00 

6.0996-06 

2. 361F-0? 

1.630 

2.456 

0 

22 

33 

50000. 

3. 3I3E 

02 

4. 5946 

01 

2.078E 

00 

5.596E-06 

?. 573E-0? 

1.449 

2.763 

0 

22 

?2 

55000. 

4.400E 

02 

7.635E 

01 

2.246E 

00 

5 • 557E-06 

2.5916-0? 

1.377 

2.909 

0 

22 

32 

60000. 

6. 34 IE 

02 

1. 16 Q E 

02 

2.637E 

00 

5.701 E-0 6 

2.526F-02 

1.352 

2.961 

0 

22 

32 

65000 . 

7.750E 

02 

1 .679F 

02 

3 . 55 RE 

00 

5.899E-06 

2 • 441E-02 

1.344 

2.97Q 

0 

22 

33 

70000. 

1.042F 

03 

2.621E 

02 

5. 1UE 

00 

6.105E-06 

? .35RF-02 

1.341 

2.986 

0 

22 

33 

75000. 

1.210E 

03 

3.433E 

02 

8. 1796 

00 

6.3136 -0 6 

2.281 E-02 

1.340 

2.989 

0 

22 

34 

90000. 

1.378E 

03 

4 • 34 8 c 

02 

1.336E 

01 

6.51 96-06 

2.209E-0? 

1.339 

2.990 

0 

22 

35 

95000. 

1 .743E 

03 

5.357P 

02 

2.005F 

01 

6.71 5E-06 

2. 144E-02 

1.339 

2.992 

0 

22 

35 

90000 . 

1 .031E 

03 

6.4496 

02 

3 . 1 5 BE 

01 

6 • 909 E-06 

?. 084F-02 

1.338 

2.99? 

0 

2? 

36 

95000 . 

2. 1I6E 

03 

7. 614E 

0? 

4.475E 

01 

7.097E-06 

2.029E-02 

1.338 

2.993 

0 

22 

36 

100000 . 

2.579E 

03 

8.942E 

02 

6.654E 

01 

7.291 F-06 

1 • °7RF — 02 

1.338 

2.993 

0 

22 

37 



MASS 

FRACTION 

1 OF 

ATOMIC 

HYDROGEN IS 

0 

.333 GAS 

DENSITY IS 

1 .OOOOE 

-07 ( 

IG8/CM3) 


TEMP 

7H 


ZHE1 




0. RAD 

ED 

AVFM 

Z 

MH 

mhe 

MHE1 

10000. 

2.003E 

00 

1 .OOOE 

00 

7. OOOE 

00 

9.B56E-06 

l * 461 E -02 

1.860 

1.616 

30 

22 

43 

11000 . 

2.003E 

00 

l.OOOE 

00 

2. OOOE 

00 

7.246F-06 

1 .O07F-O2 

1.725 

1.743 

26 

22 

36 

12000. 

7.013E 

00 

1 . OOOE 

00 

2. OOOE 

00 

5.B09E-06 

2 . 479 E ^02 

1.569 

1.917 

23 

2? 

33 

10000. 

2.039E 

00 

l.OOOE 

00 

2.00CF 

00 

5.039F-06 

2. 058E-O2 

1.430 

2.102 

21 

21 

30 

14000. 

2. 092E 

00 

l.OOOE 

00 

2. OOOE 

00 

4. 674^-06 

3 . 0 8 1 E -02 

1.333 

2.256 

21 

20 

29 

15000. 

2. 169E 

00 

l.OOOE 

00 

2. OOOE 

00 

4. 542E-06 

3.1 70E-02 

1.275 

2.358 

20 

20 

29 

15000. 

7.325F 

00 

1 .OOOE 

00 

2. OOOE 

00 

4 • 5 30F-0 6 

3.179F-0? 

1.242 

2.421 

?0 

20 

29 

17000. 

7.576E 

00 

1.001E 

00 

7.00CF 

00 

4.S55E-06 

3 . 1 61 E -02 

1.218 

2.468 

20 

20 

29 

15000 . 

2 . 960E 

00 

1.001F 

00 

2. OOOE 

00 

4.563E-06 

3.1 56E-02 

1. 193 

2.521 

20 

20 

29 

19000. 

3.515F 

00 

1.003E 

00 

2. OOOE 

00 

4*531 F-0 6 

3.1 78E-02 

1.159 

2.594 

20 

20- 

29 

20000 . 

4 • 2 86E 

00 

1.007E 

00 

2 • 0 OOF 

00 

4.474F-06 

3. 218E-02 

1.121 

2.681 

20 

20 

29 

21000. 

5.317F 

00 

1.013E 

00 

2. OOOE 

00 

4.476E-06 

3 . 2 53F-02 

1.086 

2.768 

20 

20 

28 

22000. 

6.657E 

00 

1.025E 

00 

2.000F 

00 

4.409E-06 

3.266E-02 

1.059 

2.839 

20 

20 

28 

23000. 

0 • 33 7E 

00 

1.043F 

00 

2. OOOE 

00 

4* 42 6E-06 

3* 253E-02 

1.041 

2.889 

20 

20 

28 

24000 . 

1 • 04 1 E 

01 

1.072E 

00 

2 . 0 OOF 

00 

4.469E-06 

3.222E-02 

1.029 

2.922 

20 

20 

29 

25000. 

1.792E 

01 

1.115E 

00 

2.000F 

00 

4 • 52 9F-06 

3. 179E-02 

1.022 

2. 942 

20 

20 

29 

26000. 

1 . 509E 

01 

1 . L 786 

00 

2.00CE 

00 

4 • 5 99E-06 

3.13 I E-07 

1.018 

2.955 

70 

20 

29 

27000. 

2. 195E 

01 

1. 26 7E 

00 

2.000F 

00 

4*6 76F-06 

3 • OBOE - 02 

1.015 

2.962 

21 

20 

29 

2ROOO. 

2.654F 

01 

1 . 389E 

00 

2. OOOE 

00 

4 • 75 3E-06 

3.030F-0? 

1.013 

2.967 

21 

20 

29 

29000. 

3. 176E 

01 

1. 552E 

00 

2. OOOE 

00 

4*931 E-06 

2.980E-02 

1.01? 

2.970 

21 

20 

30 

30000. 

3.763E 

01 

l. 885E 

00 

2. OOOE 

00 

4.910E-06 

2.932E-02 

1.01? 

2.972 

21 

21 

30 

32000. 

5 • 1 3 BE 

01 

2.598E 

00 

2 • OOOE 

00 

5.064E-06 

2 • B43F-02 

1.010 

2.976 

21 

21 

30 

34000 . 

7.729F 

01 

3.694F 

00 

2. OOOE 

00 

5.213E-06 

2.762E-02 

1.009 

2.979 

22 

21 

31 

36000. 

9.927E 

01 

5. 285F 

00 

2.001E 

00 

5 • 346E-06 

2 • 694E-02 

1.008 

2.984 

??. 

21 

3 1 

33000. 

1*2 43E 

02 

8.467E 

00 

2* 001F 

00 

5*451 F-0 6 

Z.641E-02 

1.004 

2.996 

22 

22 

32 

40000. 

1* 324E 

02 

l. 185E 

01 

2.003F 

00 

5.503E-06 

2.614F-0? 

0.996 

3.020 

22 

2? 

3? 

42000. 

1.B32F 

02 

1.622 c 

01 

2.007F 

00 

5.49*E-06 

2.61 °E-02 

0.98? 

3.062 

22 

22 

32 

44000. 

2. 167E 

02 

2.170E 

01 

2.014E 

00 

5.431E-06 

7.651F-02 

0.963 

3. 124 

22 

22 

3? 

45000. 

2.344F 

02 

2 . 1 76E 

01 

2.01 BE 

00 

5 « 3 03 F-06 

2.675E-0? 

0.95? 

3.160 

2? 

21 

31 

50000. 

3.3I3F 

02 

4.004E 

01 

7.072E 

00 

5.209F-06 

2.7 64E -02 

0.902 

3.333 

22 

21 

31 

55000. 

4 • 400F 

02 

6. 644 E 

01 

2.274E 

00 

5.2^8E-06 

2.744F-0? 

0.878 

3.425 

22 

21 

31 

50000 . 

5.575E 

02 

1.016F 

02 

2 • 5 0 1 F 

00 

5.4 05F-06 

2.664E-02 

0.369 

3.459 

22 

21 

31 

65000. 

6.B12E 

02 

1.6795 

02 

3.426F 

00 

5.59BF-06 

2.572 F -0 2 

0.366 

3.471 

22 

22 

32 

70000. 

9.205F 

07 

?. 291 E 

02 

5 . 1 1 1 E 

00 

5 • 799 E-06 

2.403E-O2 

0.865 

3.476 

?3 

22 

33 

75000. 

I . 069F 

03 

3. OOOE 

02 

7.6f>5F 

00 

5 * 997F-06 

2.401F-0? 

0. 864 

3.479 

23 

2? 

33 

80000. 

1.378F 

03 

4.349E 

02 

1 .244F 

01 

6.191E-06 

2.326E-02 

0.3 64 

3.479 

24 

22 

34 

85000 . 

1.547F 

03 

5. 357F 

02 

1 • 9 59F 

01 

6.379E-06 

2.257F-02 

0.864 

3.480 

?4 

22 

34 

90000. 

1.714E 

03 

6.44QE 

02 

2.924F 

01 

6.563E-06 

2. 194E-02 

0. 864 

3.481 

24 

22 

35 

95000. 

2* 116F 

03 

7.614E 

02 

4. 1 37F 

01 

5.742E-06 

2.1 36E -02 

0.364 

3.481 

25 

22 

35 

100000. 

2.299F 

07 

8.8425 

02 

6.155F 

01 

6.917F-06 

2 • 082E-02 

0. 864 

3.482 

25 

22 

36 



MASS FRACTION OF ATOMIC HYDROGEN IS 0.600 


GAS DENSITY IS I.OOOOF-Q7 (GP/CM3) 


TFMP 

ZH 


7 HE 1 


ZHF2 


0. RAO 

ED 

A V EM 

z 

MH 

MH(r 

MHF1 

10000 . 

2.002F 

00 

1 .OOOF 

00 

2.000E 

00 

R.430E-06 

1.7 ORE -02 

1. 332 

1.656 

28 

22 

39 

11000. 

2.006E 

00 

i.OOOF 

00 

2. OOOF 

00 

6 .134E-06 

2.347E-02 

1.234 

1.789 

24 

22 

34 

12000. 

2.014E 

00 

l.OOOE 

00 

2. OOOF 

00 

4.836E-06 

2.977E-02 

1.114 

1.981 

21 

20 

30 

13000. 

2.03 0E 

00 

I.OOOF 

00 

2.000E 

00 

4.099F-06 

3 • 5 13F-02 

0.999 

2 . 209 

19 

20 

27 

14000. 

2.061E 

00 

1 .OOOF 

00 

2. OOOE 

00 

3.7 04E-0 6 

3. 888E-02 

0.910 

2.424 

18 

18 

26 

16000. 

2. 12 7E 

00 

I.OOOF 

00 

2. OOOF 

00 

3 • 52 4E-0 6 

4 • 086E-02 

0.8 53 

2.587 

18 

18 

25 

16000. 

2.243E 

00 

l.OOOE 

00 

2 • OOOF 

00 

3.469F-0* 

4.1 50F-02 

0.31Q 

2.693 

18 

18 

25 

17000 . 

2 * 43 1 r 

00 

l.OOOE 

00 

2. OOOF 

00 

3.480E-06 

4. 137E-02 

0.800 

2.758 

18 

18 

25 

18000. 

3.717F 

00 

1. 001E 

00 

2. OOOF 

00 

3.518F-06 

4.093E-02 

0.787 

2.802 

18 

18 

25 

10000. 

3 . 1 3 OF 

00 

1.002E 

00 

2.000E 

00 

3.559F-06 

4.046E-02 

0.776 

2.842 

1 8 

18 

25 

20000. 

3.703E 

00 

1.005E 

00 

2.000E 

00 

3.593E-06 

4.008E-02 

0.765 

2.885 

18 

18 

26 

21000. 

4.469F 

00 

1.010E 

00 

2. OOOF 

00 

3.622E-06 

3 • 9 75 E - 02 

0.753 

2.930 

18 

18 

26 

22000. 

5. 461 E 

00 

1.018E 

00 

2.000E 

00 

3.657F-06 

3 • 938F-02 

0.743 

2.969 

18 

18 

26 

23000. 

6 . 7 1 1 E 

00 

1.031E 

00 

? • OOOF 

00 

3.701E-06 

3.891E-02 

0.736 

2.998 

18 

18 

26 

24000 . 

8.250E 

00 

1.053E 

00 

2.000E 

00 

3.755E-06 

3.835E-02 

0.731 

3.019 

18 

18 

26 

25000. 

l.ol j F 

01 

1. 084F 

00 

2. OOOE 

00 

3.315F-06 

3 • 774E-02 

0.7^8 

3.032 

18 

18 

26 

26000 . 

1.401E 

01 

1 . 178E 

00 

2. OOQP 

00 

3.883^-06 

3.7 08F-02 

0. 726 

3.038 

19 

20 

27 

? 7000 • 

1.7 OOF 

01 

1 .267F 

00 

2. OOOE 

00 

3.950F-06 

3.646F-02 

0.725 

3.043 

19 

20 

27 

28000. 

2.045F 

01 

1 • 389E 

00 

2. OOOE 

00 

4.017E-06 

3 • 584E-02 

0.724 

3.047 

19 

20 

27 

2POO0. 

2.437E 

01 

1 . 552E 

00 

2. OOOE 

00 

4.085E-06 

3.525E-0? 

0.7?4 

3.050 

19 

20 

27 

30000. 

2. 877E 

01 

1 .765E 

00 

2. OOOF 

00 

4.152E-06 

3 • 468E-02 

0.723 

3.052 

19 

20 

28 

32000. 

4.493E 

01 

2 • 38 1 F 

00 

2. OOOE 

00 

4.286E-06 

3.360E-02 

0.723 

3.053 

20 

20 

28 

34000. 

5.926E 

01 

3.327E 

00 

2.0C0E 

00 

4.4 1 4E-06 

3 • 262E-02 

0.722 

3.055 

2.0 

20 

28 

36000 . 

7.594E 

01 

4.7Q1E 

00 

2. OOOE 

00 

4 • 536E-06 

3.1 75F-02 

0.722 

3.05 8 

20 

20 

29 

38000. 

9.496E 

01 

6.604E 

00 

2.001F 

00 

4.647F-06 

3.098E-02 

0. 721 

3.063 

20 

20 

29 

40000 . 

1 .335P 

02 

9. 142E 

00 

2.003F 

GO 

4.745E-06 

3.035E-02 

0. 719 

3.070 

21 

20 

29 

42000. 

1.604F 

02 

1.242E 

01 

2 • 006 E 

00 

4.815F-06 

2 • 990F-02 

0.715 

3.086 

21 

20 

30 

44000. 

1 . 397E 

02 

1 • 652 E 

01 

2.012F 

00 

4.856E-06 

2.O65E-02 

0.710 

3.110 

21 

20 

30 

45000. 

2.052E 

02 

2 • 1 76 F 

01 

2.016E 

00 

4. 867F-06 

2.958E-02 

0. 706 

3.124 

21 

21 

30 

50COC. 

2.P93E 

02 

4.004E 

01 

2.065F 

00 

4.902E-06 

2 • 937E- 0? 

0.689 

3.204 

21 

21 

30 

85000. 

3. 847E 

02 

6 . 644 E 

01 

2 • 204 P 

00 

5.0 1 5E-06 

2.871E-02 

0.679 

3.251 

21 

21 

30 

60000 • 

5. 6 75 E 

02 

1.016E 

0? 

2.581F 

00 

5.192 E-06 

2.774E-02 

0.675 

3.268 

22 

21 

31 

65000. 

6.312E 

02 

1.459E 

02 

3 • 30 1 E 

00 

5 . 3 8 5E -06 

2 . 674E-02 

0.674 

3.275 

22 

21 

31 

70000. 

3. OPor 

02 

2.291F 

02 

4.846E 

00 

5.581E-06 

?. 580E-02 

0.673 

3.278 

22 

22 

32 

75000. 

1 .069E 

03 

3. OOOF 

02 

7.665E 

00 

5 • 774 E -06 

2.494E-02 

0.673 

3.279 

23 

22 

33 

80000. 

1.213E 

03 

3 . 799 E 

02 

1.157E 

01 

5.961F-06 

2.416E-02 

0. 673 

3.280 

23 

22 

33 

35000. 

1 .547E 

03 

5.357E 

02 

1.859*= 

01 

6.1 44E-06 

2 • 344E-02 

0.673 

3.280 

24 

22 

34 

90000 . 

1 • 7 1 4E 

03 

6.449F 

02 

2 • 7 03E 

01 

6.320F-06 

2.278E-02 

0. 673 

3.281 

24 

22 

34 

95000. 

1.878E 

03 

7.614E 

02 

4. 1 37E 

01 

6.493E-06 

2.2 18E-02 

0.673 

3. 281 

24 

22 

35 

100000. 

2 . 2 9 9F 

03 

8. 842F 

02 

5.634E 

01 

6.661E-06 

2. 162E-02 

0.673 

3.281 

25 

22 

35 



MASS 

FRACTION 

I OF 

ATOMIC 

HYDROGEN IS 

0 

.800 GAS 

OENSITY IS 

l.OOOOF 

-07 (GR/CM3) 


TFMO 

ZH 


ZHE1 


ZHE? 


D. RAO 

EO 

AVEM 

1 

MH 

MHF 

MHE 1 

LOOOO. 

2.002E 

00 

l.OOOE 

00 

2. OOOE 

00 

7,81 6E-06 

1.P42F-02 

1.101 

1.460 

27 

22 

38 

11000. 

2.006E 

00 

l.OOOE 

00 

2. OOOE 

00 

5 • 664E-06 

2.542E-0 2 

1.027 

1.574 

23 

22 

32 

12000. 

2.013E 

00 

1. OOOE 

00 

2. OOOE 

00 

4.436E-06 

3.246E-02 

0.922 

1.743 

20 

20 

28 

13000. 

2.026E 

00 

l.OOOE 

00 

2. OOOE 

00 

3,723E-06 

3. 868E-02 

0. 824 

1.95? 

18 

18 

2b 

14000. 

2.052E 

00 

l.OOOE 

00 

2.000F 

00 

3.325E-06 

4.330E-02 

0. 744 

2.160 

17 

17 

25 

15000. 

2.1 09E 

00 

l.OOOE 

00 

2. OOOE 

00 

3.128E-06 

4 • 603E-02 

0.690 

2.330 

1 7 

17 

24 

15000. 

2.177E 

00 

l.OOOE 

00 

2. OOOE 

00 

3.051E-06 

4 • 7 19E-02 

0.657 

2.448 

16 

17 

24 

17000. 

2. 313E 

00 

l.OOOE 

00 

2. OOOE 

00 

3.04SE-06 

4.726E-02 

0.638 

2.520 

16 

17 

23 

18000 • 

2.613E 

00 

1.001E 

00 

2. OOOE 

00 

3 • C80F-06 

4.674E-02 

0.628 

2.561 

17 

17 

24 

19000. 

2. 966E 

00 

1.002E 

00 

2. OOOE 

00 

3.126E-06 

4.606E-02 

0.670 

2.591 

17 

17 

24 

20000. 

3.454E 

00 

1 .004E 

00 

2. OOOE 

00 

3.177E-06 

4.533F-02 

0. 615 

2.615 

17 

17 

24 

21000. 

4. 1 07E 

00 

l. 008F 

00 

2 . OOOE 

00 

3.227E-06 

4 • 462E-02 

0.610 

2.637 

17 

17 

24 

22000. 

4.952E 

00 

1.015E 

00 

2. OOOE 

00 

3,2 79E-06 

4.391E-02 

0.605 

2.656 

17 

17 

24 

23000. 

6.017F 

00 

1.027E 

00 

2.000F 

00 

3.335F-06 

4.318E-02 

0.602 

2.670 

17 

17 

25 

24000. 

7.377E 

00 

1.053E 

00 

2. OOOE 

00 

3.393E-06 

4 • 243F-02 

0.600 

2.680 

17 

18 

25 

25000. 

1.011E 

01 

1.084E 

00 

2. OOOE 

00 

3.457E-06 

4. 165E-02 

0.599 

2.685 

18 

18 

25 

25000 • 

1. 231E 

01 

1. 130E 

00 

2. OOOE 

00 

3.519E-0S 

4.091F-02 

0.598 

2.690 

18 

18 

25 

27000. 

1 .488E 

01 

1. 195E 

00 

2. OOOE 

00 

3.582E-06 

4.020E-02 

0.597 

2.693 

18 

18 

2b 

28000. 

1. 783E 

01 

1.284E 

00 

2.000F 

00 

3.645E-06 

3 • 95 IE-02 

0.596 

2.695 

18 

18 

26 

29000. 

2.1 19E 

01 

1.4 02E 

00 

2. OOOE 

00 

3.707E-06 

3.885E-02 

0.596 

2.697 

18 

18 

26 

30000. 

2.496F 

01 

1. 557E 

00 

2. OOOE 

00 

3 • 768E-06 

3 • 8 2 IE -02 

0.596 

2.698 

18 

18 

26 

32000. 

3.908E 

01 

2.381E 

00 

2. OOOE 

00 

3.892E-06 

3 • 700E-02 

0.596 

2,698 

19 

20 

27 

34000. 

5.144E 

01 

3. 327E 

00 

2. OOOE 

00 

4. 009E-06 

3.592E-02 

0.595 

2,700 

19 

20 

27 

36000. 

6.584E 

01 

4. 701 E 

00 

2 • OOOE 

00 

4.122E-06 

3.493E-02 

0.595 

2.702 

19 

20 

27 

38000. 

8.224F 

01 

6.604F 

00 

2.001F 

00 

4.230E-06 

3.404E-02 

0.595 

2.704 

19 

20 

28 

40000. 

1.162E 

02 

0. 142E 

00 

2.002E 

00 

4.333E-06 

3.323E-02 

0.594 

2.705 

20 

20 

28 

42000. 

1.396F 

02 

1.242P 

01 

2.005F 

00 

4.423E-06 

3.255E-02 

0.593 

2.711 

20 

20 

28 

44000. 

1 . 65 IE 

02 

1.652E 

01 

2.011E 

00 

4.501E-06 

3. 199E-02 

0.591 

2.719 

20 

20 

29 

45000. 

1.795F 

02 

1. 892E 

01 

2. OISE 

00 

4 • 535 E-06 

3 . 1 75E-02 

0.590 

2.7?5 

20 

20 

29 

50000. 

2.89RE 

02 

3.46RE 

01 

2 • 05°E 

00 

4.685E-06 

3.074E-02 

0.584 

2.753 

21 

20 

29 

55000. 

3. 847E 

02 

5. 744E 

01 

2.204F 

00 

4.852E-06 

2.968E-0? 

0.580 

2.772 

21 

20 

30 

60003. 

4. 973E 

0? 

1.016F 

02 

2.529E 

00 

5.042E-06 

2.856E-02 

0. 578 

2.780 

21 

21 

30 

65000. 

6. 812E 

02 

1 .459E 

02 

3.301E 

00 

5.239E-06 

2.748E-02 

0.578 

2.783 

22 

21 

31 

70000. 

8.089F 

02 

2. 291F 

02 

4.846E 

00 

5.433E-06 

2.650E-02 

0.577 

2.784 

2? 

22 

32 

75000. 

1 .069E 

03 

3.00CF 

02 

7.13 IF 

00 

5.622F-06 

2.561E-02 

0. 577 

2.785 

23 

22 

32 

80000. 

l. 215E 

03 

3. 790E 

02 

1. 157E 

01 

5.804E-06 

2.481E-02 

0.577 

2.785 

23 

22 

33 

85000. 

1.366E 

03 

4.6S0F 

02 

1 • 720 r 

01 

5.981E-06 

2 • 407E-02 

0.577 

2.786 

23 

22 

33 

90000. 

1.714F 

03 

6.449F 

02 

2.703E 

01 

6.1 55E-06 

2 • 339 E -02 

0.577 

2.786 

24 

22 

34 

95000. 

1.873E 

03 

7.614E 

02 

3.817F 

01 

6.322E-06 

2.277F-02 

0.577 

2.786 

24 

22 

34 

100000. 

2.040E 

03 

8.842E 

02 

5. 238E 

01 

6.486E-06 

2.220E-02 

0.577 

2.787 

24 

22 

34 



M4SS 

FRACTION OF 

ATOMIC 

hydrogen is 

1 

.000 GAS DENSITY IS 

l.OOOOE 

-07 i 

[GP/CM3) 


TEMP 

ZH 


ZHF1 


ZHF2 


0. RAO 

EO 

A VE M 

7 

MH 

MHE 

MHE1 

10000. 

2.002E 

00 

1.0 OOF 

00 

2.000F 

00 

7.373E-06 

1 • 953F-0? 

0.939 

1.078 

26 

0 

0 

11000 . 

2.005E 

00 

l.OOOE 

00 

2. OOOE 

00 

5.328E-06 

2.702E-02 

0.873 

1.154 

22 

0 

0 

12000. 

2.01IE 

00 

1 .OOOE 

00 

2. OOOE 

00 

4. I53F-06 

3.467F-02 

0.789 

1.277 

19 

0 

0 

13000. 

2.026E 

00 

l.OOOE 

00 

2. OOOE 

00 

3.463E-06 

4.158E-02 

0.704 

1. 43? 

1 8 

0 

0 

14000 . 

2.052E 

00 

l.OOOE 

00 

2. OOOE 

00 

3.067F-06 

4.695E-02 

0.633 

1.593 

1 7 

0 

0 

15000. 

2.093E 

00 

l.OOOE 

00 

2. OOOE 

00 

2 • 859 F-06 

5.037F-02 

0.582 

1. 731 

16 

0 

0 

15000 . 

2.177E 

00 

l.OOOF 

00 

2. OOOE 

00 

2.77LE-06 

5 . 1 97F-02 

0.551 

1.830 

16 

0 

0 

17000. 

2.31 3E 

00 

l.OOOE 

00 

2.000F 

00 

2.754E-06 

5.229E-02 

0. 533 

1.893 

16 

0 

0 

18000. 

2. 5 2 OF 

on 

1.001E 

00 

2.000F 

00 

2.776E-06 

5.187E-02 

0.522 

1.931 

16 

0 

0 

19000 . 

2.818F 

00 

1.002E 

00 

2. OOOE 

00 

2.819C-06 

5.108E-02 

0.516 

1.953 

16 

0 

0 

20000. 

3. 232E 

00 

1.004E 

00 

2 • 000 c 

00 

2 • 8 7 3E-06 

5.013E-02 

0.5L3 

1 .966 

16 

0 

0 

21000. 

3.783E 

00 

1.007E 

00 

2. OOOE 

00 

2.931E-06 

4.913E-02 

0.511 

1.974 

16 

0 

0 

22000 . 

4.497E 

00 

1.015E 

00 

2. OOOE 

00 

2.992E-06 

4.813E-02 

0.509 

1.979 

16 

0 

0 

23000. 

5.396F 

00 

1.027E 

DO 

2. OOOE 

00 

3 • 054F-06 

4.715E-02 

0.508 

1.983 

16 

0 

0 

24000. 

7.327E 

00 

1 .044E 

00 

2. OOOE 

00 

3. 118E-06 

4.618F-02 

0.508 

1.984 

17 

0 

0 

25000. 

8 . 90*E 

00 

1.071E 

00 

2. OOOE 

00 

3.179E-06 

4.529E-02 

0.508 

1.985 

17 

0 

0 

26000. 

1.078E 

01 

1. 110F 

00 

2.000F 

00 

3.240E-06 

4.444E-02 

0.507 

1.987 

17 

0 

0 

27000. 

l. 296E 

01 

1. 165E 

00 

2. OOOE 

00 

3.300E-06 

4 . 364F-0 2 

0.507 

1.988 

17 

0 

0 

23000 . 

1 .548E 

01 

1. 240F 

00 

2.000F 

00 

3.359F-06 

4.287E-02 

0.507 

1.989 

17 

0 

0 

29000. 

1.833E 

01 

1.402E 

00 

2. OOOE 

00 

3.4 1 7F-0 6 

4.214F-02 

0.507 

1.990 

17 

0 

0 

30000 . 

2.40i sf 

01 

1. 557E 

00 

2. OOOE 

00 

3 • 477E-06 

4. 142E-02 

0.507 

1.989 

18 

0 

0 

32000. 

3.380E 

01 

2.006E 

00 

2. OOOE 

00 

3.588E-06 

4.013F-02 

0.507 

1.990 

18 

0 

0 

34000. 

4.438E 

01 

2. 695F 

00 

2.000F 

00 

3.697 E— 06 

3.895E-02 

0.506 

1.991 

18 

0 

0 

36000. 

5.671E 

01 

3.693F 

00 

2. OOOE 

00 

3.803E-06 

3.787F-02 

0.506 

1.992 

18 

0 

0 

38000. 

8. 224E 

01 

6.604E 

00 

2.001 F 

00 

3.908E-06 

3.685E-02 

0.506 

1.992 

19 

0 

0 

40000. 

1.005F 

02 

o. 142F 

00 

2.002F 

00 

4.008F-06 

3.593E-02 

0.506 

1.992 

19 

0 

0 

42000. 

1.208E 

02 

1. 242E 

01 

2.004E 

00 

4.106E-06 

3 • 507E-0 2 

0.506 

1,993 

19 

0 

0 

44000. 

1.427E 

02 

1.652E 

01 

2.010E 

00 

4.201 F-06 

3.427E-02 

0.506 

1.993 

19 

0 

0 

45000. 

1.785E 

02 

1.892E 

01 

2.013F 

00 

4.250E-06 

3.388E-02 

0.506 

1.993 

20 

0 

0 

50000. 

2 • 51. 9E 

02 

3 • 46 BE 

01 

2.059F 

00 

4.47SE-06 

3.216F-02 

0.506 

1.994 

20 

0 

0 

55000. 

3. 847F 

02 

5.744E 

01 

2. 185E 

00 

4. 696E-06 

3.066F-02 

0.506 

1.994 

21 

0 

0 

50000 . 

4. 873E 

02 

1.016E 

02 

2.529E 

00 

4 . 903F-06 

2.937E-02 

0.505 

1.995 

21 

0 

0 

55000 . 

5.953E 

02 

1.459E 

02 

3.301E 

00 

5. 102E-06 

2.822E-02 

0.505 

1.995 

21 

0 

0 

70000. 

S.089E 

02 

1.990E 

02 

4.596E 

00 

5 . 295F-06 

2.720E-02 

0.505 

1.995 

27 

0 

0 

75000. 

Q. 389E 

02 

3.000F 

02 

7. IB l E 

00 

5.479E-06 

2.623E-02 

0.505 

1.996 

22 

0 

0 

80000. 

1 . 21 8E 

03 

3.799E 

02 

1.075E 

01 

5 • 659F-06 

2.544E-02 

0. 505 

1.995 

23 

0 

0 

85000. 

1. 366E 

03 

4.630F 

02 

1.720F 

01 

5 • 832 F-06 

2 . 46^E-02 

0.505 

1.996 

23 

0 

0 

90000 . 

1.514E 

03 

5.633E 

02 

2.494E 

01 

6 • 000E-06 

2.400F-02 

0.505 

1.996 

23 

0 

0 

95000. 

1.878E 

03 

7.614E 

02 

3.817E 

01 

6.165F-06 

2 • 3 36E-02 

0.505 

1.996 

24 

0 

0 

100000 . 

2.040E 

03 

3.842F 

02 

5.238F 

01 

6 • 324F-06 

2.2 77E-02 

0.505 

1.996 

24 

0 

0 



NASS FRACTION OF ATONIC HYOROGrN IS 0.0 


C-AS OFNSTTY IS 1.0000E-08 (GR/CM3J 


TEMP 

ZH 


Z HE 1 


ZHE 2 


0. RAD 

ED 

AVFM 

Z 

MH 

MHE 

MHEl 

10000, 

2.473E 

00 

l.OOOE 

00 

2.000F 

00 

3.12RE-04 

4 • 603F-04 

3.998 

1.002 

0 

22 

243 

1 1000. 

2. 7R0E 

00 

l.OOOE 

00 

2.000F 

00 

1 .657E-04 

8.689E-04 

3.979 

1.006 

0 

22 

176 

12000. 

3.173F 

00 

l.OOOE 

00 

2.000E 

00 

9.792E-05 

1 .470F-03 

3.927 

1.020 

0 

22 

135 

13000. 

3.674E 

0 n 

l.OOOE 

00 

2.000E 

00 

6. 312^-05 

2 • 28 IE -03 

3.808 

1.052 

0 

22 

109 

14000. 

4.301F 

00 

l.OOOE 

00 

2.000F 

00 

4.3R1E-05 

3.287E-03 

3.590 

1.115 

0 

22 

90 

15000. 

5. 115E 

00 

l.OOOE 

00 

2.000E 

00 

3.251F-05 

4.429E-03 

3.270 

1.225 

0 

22 

73 

1 6 000 % 

6. 2 73F 

00 

l.OOOE 

00 

2.000E 

00 

2.576F-05 

5.589E-03 

2.899 

1.382 

0 

22 

69 

17000. 

7.936E 

00 

1.001E 

00 

2 • 0 OOF 

00 

2.181E-05 

6 • 601E-03 

2.558 

1.565 

0 

22 

64 

18000. 

1.069F 

01 

1.002E 

00 

2.000E 

00 

1 .969E-05 

7.312E-03 

2.309 

1.735 

0 

22 

60 

19000. 

1.435E 

01 

1.005E 

00 

2.000E* 

00 

1 • 8 75 F— 05 

7.680E-03 

2.158 

1.856 

0 

22 

59 

20000. 

2.012E 

01 

1.010E 

00 

2.000E 

00 

1 .849F-05 

7 . 737 E -03 

2.080 

1.926 

0 

22 

59 

21.000 % 

2. B36E 

01 

1.020F 

00 

2.000E 

00 

1 .859E-05 

7.746F-03 

2.041 

1.96? 

0 

22 

59 

22000 % 

4. 179E 

01 

1.037E 

00 

2.000E 

00 

1.885F-05 

7 • 6 3RE-03 

2.023 

1.980 

0 

22 

59 

23000 % 

5.632E 

01 

1 .065E 

00 

2.000E 

00 

1.919E-05 

7.504E-03 

2.014 

1.989 

0 

22 

60 

24000 % 

7.425E 

01 

1.109E 

no 

2.000E 

00 

1 .955E-05 

7.364E-03 

2.009 

i.993 

0 

22 

60 

25000. 

1.027E 

02 

1. 175E 

00 

2.000E 

00 

1.993E-05 

7.224F-03 

2.006 

1.996 

0 

22 

61 

26000. 

1. 303E 

02 

1. 271E 

no 

2.000F 

00 

2.031E-05 

7.090E-03 

2.005 

1.997 

0 

22 

61 

27000. 

1 • 738 E 

02 

1 .406E 

GO 

2.000F 

00 

2.068F-05 

6.Q62E-03 

2.004 

1.999 

0 

22 

62 

28000. 

2. 136F 

07 

1. 591E 

00 

2.000E 

00 

2. 104E-05 

6 .843F-03 

2.003 

2.000 

0 

22 

63 

29000. 

2.5R9E 

02 

1 .838E 

00 

2. GOOF 

00 

2. 138E-05 

6 • 736E-03 

2.001 

2.002 

0 

22 

63 

30000 . 

3. 310E 

0? 

2 • l 6? E 

00 

2.000F 

00 

2.1 67E-05 

6 .645F-03 

1.997 

2.005 

0 

22 

63 

32000. 

4.583E 

02 

3. 100E 

00 

2.000E 

00 

2 • 200E-05 

6.546E-03 

1.979 

2.023 

0 

22 

64 

34000. 

6. 122E 

02 

4. 54 1 E 

00 

2.001E 

oo 

2.164F-05 

6.654E-03 

1.931 

2.074 

0 

22 

63 

36000. 

6.922E 

02 

6. 635E 

00 

2.004E 

00 

2 .0^2 E-05 

7.050F-03 

1.835 

2. 183 

0 

22 

62 

3«000. 

8.126F 

02 

9. 538F 

00 

2 • 00°E 

00 

1.882E-05 

7.649F-03 

1.705 

2.349 

0 

22 

59 

40000. 

8.655E 

02 

1. ?4 1 E 

01 

2.018F 

00 

1 .747E-05 

8 .241E-03 

1.579 

2.537 

0 

2? 

57 

42000. 

9.687E 

02 

1.B41F 

01 

2 • 03 6 r 

00 

1.662E-05 

8 • 662F-03 

1.482 

2.703 

0 

22 

56 

44000. 

1. 148E 

03 

? % 468E 

01 

2.068E 

00 

1 * 6? 3E-05 

8 • 873E-03 

1.419 

2.822 

0 

22 

55 

45000. 

1. 243E 

03 

2.874E 

01 

2.093F 

00 

1*616 E-05 

8.911E-03 

1.398 

2.864 

0 

22 

55 

5 0000 % 

1.763E 

03 

5.242E 

01 

2.379E 

00 

l • 645F-05 

8.753E-03 

1.352 

2.962 

0 

22 

55 

55000. 

2. 529E 

03 

8 • 72 3E 

01 

3.257F 

00 

1.712E-05 

3.411F-03 

1.342 

2.985 

0 

22 

56 

6 0000 % 

3.453E 

03 

1.337E 

02 

5 . 626F 

00 

1.784F-05 

8.070E-03 

1.339 

2.991 

0 

22 

58 

65000. 

4.225P 

03 

W920E 

02 

1.056E 

01 

1 .856E-05 

7 . 759E-03 

1.338 

2.994 

0 

22 

59 

70000. 

5.394E 

03 

2.621E 

02 

2.000E 

01 

1.925E-05 

7.479E-03 

1.337 

2.995 

0 

22 

60 

75000. 

6.718E 

03 

3 . 433 E 

02 

3.647E 

01 

1 .992F-05 

7.227E-03 

1.337 

2.995 

0 

22 

61 

8 0000 * 

8. loop 

03 

4 • 348 E 

02 

6. 3 1 RE 

01 

2 • 058E-05 

6 • 998F-03 

1.337 

2.995 

0 

22 

62 

85000. 

9.206F 

03 

5.357E 

0? 

1 • 040F 

02 

2.121E-05 

6.790E-03 

1. 337 

2.996 

0 

22 

63 

90000 % 

1 • 09 IE 

04 

6 • 449 F 

02 

1.634F 

02 

2.182 E-05 

6 • 699E-0 3 

1.337 

2.996 

0 

22 

64 

95000 % 

1.276E 

04 

7.614E 

02 

2.465F 

02 

2.242E-05 

6.423E-03 

1.337 

2.996 

0 

22 

65 

100000. 

1.307F 

04 

8.842E 

02 

3.42 RE 

02 

2.300F-05 

6.261F-03 

1.337 

2.996 

0 

22 

65 



MASS 

FRACTION 

O F 

ATOMIC 

HYDROGEN IS 

0. 

333 GAS 

DENSITY IS 

l.OOOOE 

-08 (GR/CM3) 


TFMP 

7_H 


ZHE1 


ZHF2 


0. RAD 

FD 

A VEM 

7 . 

MH 

MHE 

MHE 1 

10000. 

2 .007F 

00 

l.OOOE 

00 

2. OOOF 

00 

1.8R4E-05 

7 . 641E-Q3 

1.644 

1.329 

4? 

22 

59 

11000. 

2.027F 

00 

l.OOOE 

00 

2. OOOF 

00 

l .500F-05 

9.599E-03 

1.449 

2.075 

17 

22 

53 

12000. 

2.060E 

00 

l.OOOE 

00 

2.0 OCE 

00 

1.345E-05 

1.070E-02 

1.318 

2.282 

35 

22 

50 

13000. 

2.165F 

00 

l.OOOE 

00 

2. OOOF 

00 

1.308F-05 

X.iOlF-02 

1.254 

2.397 

35 

22 

49 

14000. 

2. 392E 

00 

l.OOOE 

CO 

2.000E 

00 

1 .31RE-05 

1.092E-02 

1.227 

2.4 51 

35 

22 

49 

15000. 

2 • 82°E 

00 

1 .OOOF 

00 

2.000E 

00 

1 .33OF-05 

1 • 075F-02 

1.209 

2.488 

35 

22 

50 

15000. 

3.596E 

00 

l.OOOE 

00 

2.000E 

00 

1 .345E-05 

1.071E-02 

1.131 

2.545 

35 

22 

50 

1^000 . 

4. 346E 

00 

1.001E 

no 

2. OOOF 

00 

1. 328E-05 

1. 084E-02 

1.139 

2.640 

35 

22 

50 

18000. 

6 • 75 9 F 

00 

1 • 002 p 

00 

2.000E 

00 

1.304E-05 

1 . 105E-02 

1.092 

2. 753 

35 

22 

49 

nooo . 

8.927E 

00 

1 .005F 

00 

2.000E 

00 

1.291E-05 

1. 115E-02 

1.055 

2.840 

34 

2? 

49 

20000. 

1.248F 

01 

1.010E 

00 

2.0 OOE 

00 

1 .295E-05 

1.112E-02 

1.C33 

2.911 

34 

22 

49 

21000. 

1 • 85 BE 

01 

1. 020E 

00 

2. OOOF 

00 

1.312F-05 

1.098F-02 

1.021 

2.944 

35 

22 

49 

22000 . 

2 . 53 1 E 

01 

1 .037E 

00 

2. OOOF 

00 

1.334F-05 

1.079E-02 

1.015 

2.962 

35 

22 

50 

23000 . 

3.332E 

01 

1.065E 

00 

2.000E 

00 

1 • 360E-05 

1 • 059F-02 

1.012 

2.971 

35 

22 

50 

24000. 

4. 705E 

01 

1.1 09E 

00 

2.000E 

00 

1.387E-05 

1 . 03BE-02 

1.010 

2.976 

36 

22 

51 

25000 . 

6.1 73F 

01 

1.175E 

00 

?.000 r 

00 

1 .415E-05 

1.01BE-0? 

1.009 

2.979 

36 

22 

51 

25000. 

7.B09F 

01 

1. 271F 

00 

2.000E 

00 

1 • 442E-05 

9.987E-03 

1.009 

2.930 

36 

22 

52 

27000. 

1.052E 

02 

1.406E 

00 

2. OOOF 

00 

1 .469E-05 

9. 804E-03 

1.009 

2.981 

37 

22 

52 

25000. 

1 .291E 

02 

1.591E 

00 

2.000E 

00 

1 .495E-05 

9.631E-03 

1.008 

2.982 

37 

22 

53 

2 9003 . 

1.562E 

02 

1 • 33 BE 

00 

2. OOOF 

00 

1.521E-05 

9.467E-03 

1.008 

2.983 

37 

22 

53 

30000. 

2. 019F 

02 

2.162E 

00 

2.000E 

00 

l .546E-05 

9.314E-03 

1.003 

2.984 

38 

2? 

54 

32000. 

2.795E 

02 

3.1 OOE 

00 

2. OOOF 

00 

1.591F-C5 

9. 048E-03 

1.006 

2.989 

38 

22 

54 

34000. 

4.021E 

02 

4.541E 

00 

2 • 001 F 

00 

l . 625E-05 

8. 863E-03 

1.001 

3.004 

39 

22 

55 

36000. 

5.195F 

02 

5. 635E 

00 

2.003F 

00 

1 .633E-05 

3.817E-03 

0.989 

3.041 

39 

22 

55 

33000. 

6.055E 

02 

9. 53 BF 

00 

2 • 007 c 

00 

1 .610F-05 

8.944E-03 

0.967 

3.110 

38 

22 

55 

40000. 

7.444E 

02 

1. 341E 

01 

2. 015E 

00 

1 .569F-05 

Q. 176E-03 

0.933 

3.204 

38 

22 

54 

4 2000 . 

3 . 9 74 F 

0? 

1.841E 

01 

2.031E 

00 

1 .535E-05 

9. 33 IE *03 

0.912 

3. 299 

38 

22 

53 

44000 . 

9. 935E 

02 

2.468E 

01 

2.061E 

00 

1.520F-05 

9.475E-03 

0.392 

3.371 

37 

22 

53 

45000. 

1 .065E 

03 

2. 834F 

01 

2.084E 

00 

1.51RE-05 

9.477E-03 

0.835 

3.308 

37 

22 

53 

50000. 

1 .633E 

03 

5 • 2 42 p 

01 

2.359F 

00 

1.560E-05 

9. 233E-03 

0. 869 

3.461 

38 

22 

54 

55000. 

2.34 7F 

03 

S.723E 

01 

3.192E 

00 

1 . 62 5E-05 

8.858F-03 

0.865 

3.477 

39 

22 

55 

50000. 

3.210E 

03 

1.337E 

02 

5.269E 

00 

1 .695F-05 

8. 496F-03 

0.864 

3.481 

40 

22 

56 

65000. 

3 • 92 BE 

03 

1 . 92 OF 

0? 

9.733E 

00 

l .763F-05 

8.168E-03 

0.863 

3.433 

40 

22 

57 

70000. 

5.023F 

03 

2.621E 

02 

1.828E 

01 

1.329F-05 

7.8 73F-03 

0.863 

3.483 

41 

2? 

58 

75000. 

6. 266F 

03 

3.433E 

02 

3.323F 

01 

1 .893E-05 

7.6 0 7 E-03 

0.863 

3.484 

4? 

22 

59 

30000 . 

7 . 1 4 5 E 

03 

4. 348F 

02 

5.752F 

01 

l . 955E-05 

7.366E-03 

0.863 

3.484 

4? 

22 

60 

85000. 

8.601E 

03 

5.357E 

02 

9 * 47 1 E 

01 

2.015E-05 

7. 147E-03 

0.363 

3.484 

43 

?2 

61 

90000. 

1.020E 

04 

6.449F 

02 

1.439E 

02 

2.073E-05 

6.946E-03 

0.363 

3.485 

44 

22 

62 

95000. 

1.119E 

04 

7.614E 

02 

2.248E 

02 

? . 1 30E-0 5 

6.761F-03 

0.863 

3.485 

44 

22 

63 

100000. 

1.299E 

04 

9.342E 

0 2 

3.274E 

02 

2.185E-05 

6 • 590E-03 

0.363 

3.485 

45 

22 

64 





MASS 

FACTION 

1 OP 

A T DM T C 

HYDROGEN IS 

0 

.600 GAS 

DENSITY IS 

1 .OOOOE 

-08 1 

IGR/CM3) 


TEMP 

7H 


Z HE 1 


ZHE 2 


0. RAD 

ED 

AVFM 

Z 

MH 

MHE 

MHE 1 

10000. 

2.006E 

00 

1 • OOOE 

00 

2. OOOF 

00 

1.584E-05 

9 . 091E-03 

1.173 

1.881 

38 

22 

54 

11000. 

2.017F 

00 

l.OOOE 

00 

2. OOOF 

00 

1 . 226F-05 

1.1 75E-02 

1.016 

2.172 

34 

22 

48 

12000. 

2.043E 

00 

1 • OOOE 

00 

2. OOOE 

00 

1.061E-05 

l .857E-02 

0.896 

2.463 

31 

22 

44 

13000. 

2.106F 

00 

l.OOOE 

00 

2.00CE 

00 

1.004E-05 

1 . 435E-02 

0.830 

2.660 

30 

22 

43 

UOOO. 

2.2S2E 

00 

l.OOOE 

00 

? • OOOE 

00 

9 , 982 E-06 

1.442F-0? 

0.800 

2.759 

30 

22 

43 

1S000. 

2. 53 IE 

00 

l.OOOE 

00 

2. OOOE 

00 

1.01 4E-05 

1.42 1 E-0? 

0.786 

2.807 

30 

22 

43 

16000. 

3. 123E 

00 

l.OOOE 

on 

2. OOOE 

00 

1 • 034E-05 

1 . 393E-02 

0.777 

2.839 

31 

22 

44 

17000. 

4. 002E 

00 

1 • 001 E 

00 

2. OOOE 

00 

1 .050E-05 

l .372F-02 

0.766 

2.879 

31 

22 

44 

18000. 

5.345E 

00 

1.002E 

00 

2. OOOF 

00 

1 • 060E-0 5 

l . 358E-02 

0.753 

2.931 

31 

22 

44 

19000. 

7 • 296E 

00 

1.005E 

00 

2. OOOE 

00 

1.070E-05 

1 .345F-02 

0.740 

2.981 

31 

22 

44 

20000. 

1 • 07 RF 

01 

1.010F 

00 

2. OOOF 

no 

1.085E-05 

1.327F-02 

0.732 

3.015 

32 

22 

45 

21000. 

1.477E 

01 

1.020E 

00 

2. OOOE 

00 

1.104E-05 

1 . 304E-02 

0. 727 

3.036 

3? 

22 

45 

22000. 

1.995E 

01 

1.037E 

00 

2. OOOE 

00 

1.126E-05 

1.279E-02 

0.724 

3.047 

32 

22 

46 

23000. 

2.649F 

01 

1.065E 

00 

2. OOOE 

00 

1.149E-05 

1.253E-02 

0. 723 

3.053 

32 

22 

46 

2400C. 

3. 762E 

01 

1.109E 

oc 

2. OOOE 

00 

1.173F-05 

1 .228F-02 

0.722 

3.055 

33 

22 

47 

25000. 

4.830E 

01 

1. 175E 

00 

2. OOOE 

00 

1.196E-05 

1.204F-0? 

0.722 

3.058 

33 

22 

47 

26000. 

6.098F 

01 

1.271E 

00 

2. OOOF 

00 

1 .219E-05 

1 .131E-02 

0.721 

3.059 

33 

22 

47 

27000. 

8.253E 

01 

1 .406E 

00 

2. OOOE 

00 

1.242E-05 

1.1 59E-02 

0.721 

3.05a 

34 

22 

4« 

28000. 

I.012E 

02 

1.591F 

00 

2.0 OOP 

00 

1 .265E-05 

1. 138F-02 

0.721 

3.060 

34 

22 

48 

29000. 

1.224E 

02 

1 • 83 BE 

00 

2. OOOE 

00 

1.287E-05 

1.119E-02 

0.721 

3.061 

34 

22 

49 

30000 . 

1.590E 

02 

2.162F 

00 

2. OOOF 

on 

1 .309F-05 

1.1 OOF-02 

0.721 

3.061 

35 

22 

49 

32000. 

2.199E 

02 

3.100E 

00 

2. OOOE 

00 

1.350F-O5 

1 . 067E-02 

0.720 

3.063 

35 

22 

50 

34000. 

3. 182E 

02 

4.541E 

00 

2.001E 

00 

1.387E-05 

1. 033F-02 

0.719 

3.068 

35 

22 

51 

36000. 

4. 109E 

02 

6.635F 

00 

2.002F 

00 

1 .416E-05 

I.017F-02 

0.716 

3.081 

36 

22 

51 

38000. 

5.167E 

02 

9. 538F 

00 

2.006F 

00 

1 .431E-05 

1 . 006F-02 

0.710 

3.107 

36 

22 

51 

40000. 

6 • 35 IE 

02 

1.34 IE 

01 

2.01 4P 

00 

1.434F-05 

l . 004E-02 

0.701 

3.146 

36 

22 

5? 

42000. 

7.656F 

0? 

1. 841 F 

01 

2 • 02 Q F 

00 

1 .434E-05 

1.004F-02 

0.692 

3.189 

36 

22 

52 

44000. 

9 • 0 74E 

02 

2 • 469 E 

01 

2 • 05 BE 

00 

1.439E-05 

I.001F-02 

0.684 

3.225 

36 

22 

52 

45000. 

9, 824E 

02 

2.B34E 

01 

2.079F 

00 

1.445E-05 

9.964E-03 

0.681 

3.238 

36 

22 

52 

50000. 

1.510E 

03 

5.242F 

01 

2 • 34 OF 

00 

1.49RE-05 

9. 615E-03 

0.679 

3.271 

37 

22 

53 

55000. 

2. 174E 

03 

8.723E 

01 

3. 130E 

00 

1.564F-05 

9.2 06E-03 

0.673 

3.279 

38 

22 

54 

60000. 

2.979E 

03 

1 .337E 

02 

5. 1 OOE 

00 

1 • 632E-05 

3 . 824E-03 

0.672 

3.282 

39 

22 

55 

65000. 

3.928E 

03 

1.920E 

02 

9. 339F 

00 

1 .698E-05 

3.482F-03 

0.67? 

3.283 

40 

22 

56 

70000. 

4.66°E 

03 

2.621E 

02 

1 .746E 

01 

1.761 F-05 

9 . 175F-03 

0.672 

3. 283 

40 

22 

57 

75000. 

5. R35E 

03 

3.433F 

02 

3. I69E 

01 

1.823E-05 

7.899F-03 

0.672 

3.283 

41 

22 

58 

80000. 

7.145E 

03 

4. 348 E 

02 

5.4B2F 

01 

1 .R83F-05 

7.649E-03 

0.67? 

3. 284 

42 

2? 

59 

55000. 

R.022E 

03 

5.357F 

02 

9 . 02 BE 

01 

l • 940E-05 

7.421 F -03 

0.672 

3.284 

47 

22 

60 

90000. 

9.533F 

03 

6.449E 

0? 

1.420E 

02 

l .996E-05 

7.212F-03 

0.672 

3.284 

43 

22 

61 

95000. 

1. 119E 

04 

7.6146 

02 

2.145E 

02 

2.05LE-05 

7 . 020E-03 

0.672 

3.284 

44 

22 

62 

100000. 

1.216E 

04 

8.B42E 

02 

3.126F 

02 

2.104E-05 

6.R43E-03 

0.672 

3.284 

44 

22 

63 


GAS DENSITY IS L.OOOOE-OP IGR/CMD) 


MASS FRACTION OF ATCMIC HYDROGEN IS 0.900 


TEMP 

7H 


7 HE 1 


7 HE ? 


D. RAD 

EQ 

AV EM 

Z 

MH 

MHE 

MHE 1 

10000. 

2.005E 

00 

i.OOOE 

00 

2. OOOF 

GO 

1 .459E-D5 

9.S71E-03 

0.972 

1.654 

37 

22 

5? 

1 1000 . 

2.014E 

00 

1 .OOOF 

00 

2. OOOF 

00 

1 .116E-05 

1 .2QOF-02 

0.839 

1.917 

3? 

22 

45 

12000. 

2.035F 

00 

I.OOOE 

00 

2.000E 

00 

9.509E-06 

1. 514F-02 

0.731 

7. 199 

29 

22 

42 

13000. 

2.087F 

00 

I.OOOE 

00 

2.000E 

00 

9 . BSRE-Ofj 

1 .626E-02 

0.667 

2.409 

28 

22 

40 

14000. 

2.207F 

00 

I.OOOE 

00 

2.000E 

00 

9 . 7 30 r -0 6 

1 .649E-02 

0.637 

2.523 

28 

22 

40 

15000. 

2.436E 

00 

I.OOOE 

00 

2. OOOF 

00 

8.934E-06 

1.630E-02 

0. 624 

2.577 

28 

22 

40 

15000 . 

2. 927F 

00 

1.0 OOF 

00 

2.009E 

00 

9.024E-06 

1.5Q6F-02 

0.617 

2.604 

29 

22 

41 

17000 . 

3.651E 

00 

1.001E 

00 

2.000E 

00 

q • 225F-06 

1. 561E-02 

0.612 

2.625 

29 

22 

41 

18000. 

4. 759E 

00 

1.002E 

00 

2.000E 

00 

9.412F-06 

1 . 530F-02 

0.607 

2.647 

29 

2? 

42 

10000 . 

6. 816F 

00 

1.005E 

00 

2.000E 

00 

Q • 5 q 5E-06 

l .501E-02 

0.603 

2.667 

30 

22 

42 

20000. 

9.283E 

00 

i.OlOE 

00 

2. OOOF 

00 

9. 786F-06 

1 .471E-02 

0.59Q 

2.683 

30 

22 

4? 

21000 . 

1.259E 

01 

1.020E 

GO 

2. OOOF 

00 

9.992E-06 

1 • 441E-02 

0.597 

2.6Q2 

30 

22 

43 

22000 . 

1.837E 

01 

1 . 03 7F 

00 

2. OOOF 

00 

1 .021E-05 

1.410E-02 

0.596 

2.697 

31 

22 

43 

23000 . 

2. 433E 

01 

1. 065E 

00 

2.000E 

00 

1.043E-05 

1. 381E-02 

0.595 

2.7 00 

31 

22 

44 

24000 . 

3. 169F 

01 

1. 109F 

00 

2. OOOF 

00 

1 .064E-05 

1.353E-02 

0.595 

2.702 

31 

22 

44 

25000. 

4.432E 

01 

1. 175F 

00 

2. OOOF 

00 

l .086E-05 

1 • 326E-02 

0.595 

2.703 

32 

22 

45 

25000 . 

5.591F 

01 

1 . 27 IF 

00 

2. OOOF 

00 

1 . 107E-05 

1. 301F-02 

0. 595 

?. 703 

32 

22 

45 

27000. 

6.945F 

01 

1.406F 

00 

2. OOOF 

00 

1 • 1 29E-05 

1 .277F-02 

0. 594 

2.704 

32 

22 

46 

28000. 

S. 504F 

01 

1. 591E 

00 

2.000E 

00 

1. 148E-05 

1 .254F-02 

0.594 

2.705 

32 

22 

46 

20000 . 

1. 123F 

02 

1 . 8 3 8 F 

00 

2. OOOF 

00 

1 .169E-05 

1.232E-0? 

0.594 

2.705 

33 

22 

46 

30000 . 

l . 34 IE 

02 

2. 1 62 E 

00 

2.00 OE 

00 

l . 188E-09 

1.212E-02 

0.594 

2.705 

33 

22 

47 

32000 . 

2.022E 

02 

3 . 1 OOF 

00 

2. OOOF 

DO 

1.227E-05 

I. 1 74F-02 

0. 594 

2.706 

34 

22 

48 

34000 . 

2.693E 

02 

4.541E 

00 

2.001E 

00 

l .263E-05 

1.140F-02 

0.594 

2.70R 

34 

22 

48 

36000. 

3.477E 

02 

6.635F 

00 

2.002F 

00 

1.296F-05 

1.111E-02 

0. 593 

2.712 

34 

22 

49 

38000 . 

4.758F 

02 

9 • 53 BE 

00 

2.005E 

00 

1.323E-05 

1.088F-02 

0.591 

2.720 

35 

22 

49 

40000. 

5.84SE 

02 

1. 34 IF 

01 

2.012F 

00 

1 . 345E-05 

1 • 071 F -02 

0.588 

2. 734 

35 

22 

50 

42000. 

7.049E 

02 

1.B41E 

01 

2.026F 

00 

1 .362^-05 

1 • 057E-02 

0.585 

2.750 

35 

22 

50 

44000. 

9.074E 

0? 

?. 468E 

01 

2.054E 

00 

1 • 382F-05 

1.042F-0 2 

0.582 

2.764 

36 

22 

51 

45000. 

9.824E 

02 

2.834E 

01 

2.075E 

00 

1.392F-05 

1.034E-02 

0. 581 

2.769 

36 

22 

51 

50000. 

1 • 51 OF 

03 

5. 242 E 

01 

2.321E 

00 

1 .455E-05 

9.900F-03 

0.578 

2.782 

37 

22 

5? 

55000. 

2 . 0 1 OF 

03 

B.723F 

01 

3.069F 

00 

1 .522E-05 

9 . 46 l F -03 

0.577 

2.786 

37 

22 

53 

60000. 

2.759F 

03 

1. 337E 

02 

4.937E 

00 

1 .589E-05 

9. 064E-03 

0.577 

2.787 

38 

22 

54 

65000. 

3. 64 5 E 

03 

1.920E 

02 

8 . 95 BE 

00 

1.653E-05 

8.7UE-03 

0.577 

2.788 

39 

22 

55 

70000 . 

4.669F 

03 

2.621E 

02 

1 .668F 

01 

1 .715E-05 

8 • 395E-03 

0.577 

2.788 

40 

2? 

56 

75000. 

5.425E 

03 

3.433F 

02 

3 . 02 OE 

01 

1 .775F-05 

8.1 12E-03 

0.576 

2.788 

40 

22 

57 

80000. 

6.653E 

03 

4. 348 F 

02 

5 . 22 IE 

01 

1.833F-05 

7.855E-03 

0. 576 

2.789 

41 

22 

58 

85000 . 

8.022E 

03 

5.357E 

02 

8.599F 

01 

1 .990E-05 

7.620E-03 

0. 576 

2.789 

42 

22 

59 

00000 . 

8.892E 

03 

6.449F 

02 

1.353E 

02 

1 . 944E-05 

7.406E-03 

0.576 

2.789 

42 

22 

60 

95000. 

1.045E 

04 

7.614E 

02 

2.045F 

02 

1.997E-05 

7.209E-03 

0.576 

2.789 

43 

22 

61 

100000. 

1. 136F 

04 

8. 842E 

02 

2.982E 

02 

2.049E-05 

7.027E-03 

0.576 

2.789 

43 

22 

62 



MASS 

FRACTION 

1 OF 

ATOMIC 

HYDROGEN I 

S 1 

.000 GAS 

. DENSITY IS 

l.OOOOE 

-03 i 

IG8/CM3) 


TEMP 

ZH 


Z HE 1 


ZHF2 


0. RAD 

Fn 

A VEM 

7 . 

MH 

MHF 

MHF1 

10000. 

2.004E 

00 

l.OOOE 

00 

2.000F 

00 

1.370E-05 

1 .051F-02 

0.832 

1.212 

35 

0 

0 

11000. 

2.0135 

00 

l.OOOE 

00 

2.000F 

00 

1 .03QE-05 

1. 385F-02 

0.717 

1.406 

31 

0 

0 

12000. 

2.0325 

00 

l.OOOE 

00 

2.000F 

00 

8.755E-06 

1 .645F-02 

0.621 

1.624 

28 

0 

0 

13000 . 

2 • 079E 

00 

l.OOOE 

00 

2 • 000 p 

00 

P • 061 F -0 6 

1 .7R6E-02 

0.561 

1.797 

27 

0 

0 

1*000. 

2.1 R6E 

00 

l.OOOE 

00 

2.000F 

00 

7.881E-06 

1 .827F-02 

0.531 

1.893 

77 

0 

0 

15000. 

2. 3935 

00 

l.OOOE 

00 

2.000F 

00 

7 . 9**F -0 6 

1.8 1 3F-02 

0.518 

1.947 

27 

0 

0 

16000. 

2.7555 

00 

l.OOOE 

00 

2.000F 

00 

8.1 C7F-0 6 

1 . 776F-02 

0.512 

1.970 

27 

0 

0 

17000. 

3.4935 

00 

I.OOIE 

00 

2.000F 

00 

8.313F-06 

1.732E-02 

0.509 

1.930 

28 

0 

0 

13000. 

4.4935 

00 

1 . OOZE 

00 

2.0 00 p 

00 

8 . 530 c -06 

1.688F-02 

0.508 

1.936 

28 

0 

0 

10000 . 

5.0465 

00 

1 .0055 

00 

2.000F 

00 

8 . 7*9E -06 

1 .6A6E-02 

0.507 

1.989 

28 

0 

0 

20000. 

3.6025 

00 

1.010E 

00 

2.0 OOF 

00 

8 • 971 F— 06 

1 • 605E-02 

0.507 

1.990 

29 

0 

0 

21000 . 

1. 160E 

01 

1.020E 

00 

2.000F 

00 

9.186E-06 

1 .567F-02 

0.506 

1.992 

29 

0 

0 

22000 . 

1.5485 

01 

1.037E 

00 

2.000E 

00 

9.3O8E-06 

1 • 532F-02 

0.506 

1.993 

29 

0 

0 

2 300 n • 

2.230E 

01 

1.0655 

00 

2.000E 

00 

9 . 609E-06 

1. *996-02 

0.506 

1.993 

30 

0 

0 

2*000 . 

2. 3995 

01 

1. 109E 

00 

7.000F 

00 

9.817F-06 

1 .*67E-0? 

0.506 

1.993 

30 

0 

0 

75000. 

3.7075 

01 

1.175E 

00 

2.000F 

00 

1*001 F -0 5 

1 • *38E -02 

0.506 

1.994 

30 

0 

0 

26000 . 

5 . 1 1 4E 

01 

1. 271 E 

00 

2. O^OE 

00 

1.021E-05 

1 • 410E-07 

0.506 

1.994 

31 

0 

0 

27000 . 

6.343E 

01 

1.4065 

00 

2. GOOF 

00 

1 • 0*0F-0 5 

1. 38*E-0? 

0.506 

1.994 

31 

0 

0 

23000. 

7.769E 

01 

1.591F 

00 

2.000E 

00 

1.05OE-05 

l .359E-02 

0.505 

1.994 

31 

0 

0 

79000 . 

9.3365 

01 

1. 839E 

00 

2.000F 

oo 

1 .078E-05 

1 • 336E-02 

0.505 

1.995 

31 

0 

0 

30000. 

1.223E 

02 

2.1625 

00 

2.000F 

00 

1.096F-05 

1.313E-0? 

0.505 

1.995 

37 

0 

0 

32000 . 

1. 6965 

02 

3. 100E 

oc 

7.000F 

00 

1.132F-05 

1.272F-02 

0.505 

1.995 

32 

0 

0 

3*000. 

2.4695 

0? 

4.541F 

oc 

2.001F 

00 

1.1 67F-05 

1 • 23*E- 02 

0.505 

1.995 

33 

0 

0 

36000. 

3.137E 

02 

6.635E 

00 

2 • 002 F 

00 

1 • 200F-05 

1 • 2 00E-02 

0.505 

1.996 

33 

0 

0 

38000. 

4.371F 

02 

0. 5385 

00 

2.005E 

00 

1 • 233E-05 

1 . 168F-02 

0.505 

1.996 

3* 

0 

0 

*0000. 

5. 3725 

0? 

1. 341E 

01 

2.011E 

00 

1.265F-05 

l .138E-02 

0.505 

1.996 

3* 

0 

0 

*2000. 

6.4755 

02 

1.341E 

01 

2. 02 *F 

00 

1.796F-05 

1.111F-02 

0.505 

1.096 

3* 

0 

0 

**000. 

8. 3545 

02 

2.469E 

01 

2.051F 

00 

1 • 32 7E-05 

1 . 085E -02 

0. 505 

1.9Q6 

35 

0 

0 

*5000. 

9.044E 

02 

2.934E 

01 

2.071F 

00 

1 • 3*2 E-05 

1.073E-02 

0.505 

1.996 

35 

0 

0 

5000C. 

1.393E 

03 

5. 242E 

01 

2. 303^ 

00 

1 . *1 *F-05 

1 .018E-02 

0.505 

1.997 

36 

0 

0 

55000. 

2.010E 

03 

3.723E 

01 

3.011F 

00 

1 .*83F-05 

9.7 10E-0 3 

0.505 

1.997 

37 

0 

0 

60000 . 

2.759E 

03 

1. 337E 

02 

*. 937E 

00 

l .5*9F-05 

9.2 98F -03 

0.505 

1.997 

38 

0 

0 

65000. 

3.6455 

03 

1.920E 

02 

S.958F 

00 

1 .612F-05 

8 • 93*F -0 3 

0. 505 

1.997 

39 

0 

0 

70000. 

4.333F 

03 

2. 621 E 

07 

1.66«F 

01 

1.672F-05 

8.6 10F-03 

0.505 

1.997 

39 

0 

0 

75000. 

5.4255 

03 

3 . 433 c 

02 

3.020E 

01 

1.731F-05 

8. 318E-03 

0.505 

1.997 

*0 

0 

0 

8000C • 

6.653E 

03 

4. 34PF 

02 

5 . 77 1 E 

01 

1 .7R8F-05 

8 . 05*E -03 

0.505 

1.998 

*1 

0 

0 

35000. 

7.470E 

03 

5.357E 

07 

8.185F 

01 

1.8 *3E-05 

7.815E-03 

0.505 

1.998 

*1 

0 

0 

90000 . 

9. 892E 

03 

6.4405 

02 

1.288E 

02 

1 .896E-05 

7 • 595E-03 

0.505 

1.998 

*2 

0 

0 

95000. 

9.740F 

03 

7.614E 

02 

1 • 9*8 F 

02 

1 • 9*8F-05 

7 • 393F-03 

0.505 

1.998 

*2 

0 

0 

100000. 

1.136E 

0* 

3 . 342 E 

02 

2.8*?F 

0? 

1 .Q9RF-05 

7.206E-03 

0. 505 

1.998 

*3 

0 

0 


MASS FRACTION of atomic hydrogen IS 0.0 


GAS DFNSITY IS 1.0000E-09 (GR/CM3) 


TEMP 

ZH 


7 HE 1 


ZHE? 


D. PAD 

FO 

AVFM 

i 

MH 

MHE 

MHE 1 

10000 . 

3.134E 

00 

l.OOOE 

00 

2.000E 

00 

5.568E-04 

7.586F-04 

3.984 

1.005 

0 

22 

124 

11000. 

3 • 8 5 1 E 

00 

l.OOOE 

00 

2. GOOF 

00 

2 • ° 57 F-04 

4. 869E-04 

3 • °27 

1.020 

0 

22 

216 

12000 . 

4.764F 

00 

1 .GOOF 

00 

2.000F 

00 

1.761E-04 

8. 179E-04 

3.773 

1.061 

0 

22 

182 

13000. 

6.092E 

00 

l.OOOF 

00 

2.000E 

00 

1.155E-04 

1 .246F-03 

3.670 

1. 154 

0 

22 

147 

r+ooo. 

7.Q20E 

00 

l.OOOE 

00 

2.000E 

00 

9.322F-05 

1. 730F-03 

3.034 

1.320 

0 

22 

125 

15000. 

1.077E 

01 

l.OOOE 

00 

2.000E 

00 

6.605E-05 

2. l*0E-03 

2.593 

l.*44 

0 

22 

111 

16000. 

1.589F 

01 

l.OOOF 

00 

7.000E 

00 

5.7P6F-05 

2.489E-03 

2.280 

1.756 

0 

22 

104 

17000. 

2. SROE 

01 

1.001E 

00 

2.000E 

00 

5 . 49 3 c -0 5 

2.621E-03 

2.117 

1. 802 

0 

22 

101 

1 ft 000 • 

4. 023E 

01 

1.002E 

00 

2.000F 

00 

5.462F-05 

2 • 6 36E-03 

2.048 

1.055 

0 

22 

101 

19000. 

6.519E 

01 

1 • 005 E 

no 

2 . 000 c 

00 

5.537E-05 

2.601E-03 

2.022 

1.081 

0 

22 

10? 

20000. 

1.017E 

0? 

1.010E 

00 

2.000E 

00 

5.650E-05 

2.54RE-03 

2.011 

1.001 

0 

22 

103 

21000. 

1.471E 

02 

1.020E 

00 

2.000E 

00 

5.777F-05 

2. 492E-03 

2.006 

1.006 

0 

22 

104 

22000. 

2.146E 

02 

1 .037E 

00 

2.000F 

00 

5.907F-05 

2.438E-C3 

2.004 

1.008 

0 

22 

105 

23000. 

3.041E 

02 

1 .065E 

00 

2.000E 

00 

6 • 037 F -05 

7.38SF-03 

2.003 

1.000 

0 

22 

106 

2 4-000 . 

4. 70 1 E 

0? 

1. 109E 

00 

2. GOOF 

00 

6. 164F-05 

2.336E-03 

2.003 

2.000 

0 

22 

107 

25000. 

5.674E 

02 

1.175E 

00 

2.000E 

00 

6.287E-05 

2.2 °0F-0 3 

2.002 

2.000 

0 

22 

100 

26000 . 

7.226E 

02 

1. 771E 

00 

2.000E 

00 

6.404F-05 

2. 249E-03 

7.001 

2.002 

0 

22 

100 

77000. 

9. 394E 

07 

1.406F 

00 

2.000F 

00 

6.506E-05 

2.713E-03 

1.998 

2.005 

0 

22 

110 

29000 . 

1 . 157F 

03 

1 . 5° 1 E 

no 

2 • 0 OOF 

00 

6.5 80E-05 

2. 18RF-03 

1.991 

2.012 

0 

22 

111 

2Q 000 • 

1.404E 

03 

1 .938E 

00 

2.000E 

00 

6 • 603E-05 

2. 181F-03 

1.976 

2.026 

0 

22 

111 

1 30000. 

1.683E 

03 

2. 162E 

00 

7.001E 

00 

6.545E-05 

2.200E-03 

1.950 

2.054 

0 

22 

111 

32000. 

2. 163E 

03 

3.100E 

00 

2 • 002 E 

00 

6.129E-05 

2.350E-03 

1.942 

2.174 

0 

22 

107 

' 36000. 

2.461F 

03 

4. 541 E 

00 

2.006E 

00 

5.516E-05 

2.611E-03 

1.690 

2.384 

0 

22 

102 

35000. 

2. 805E 

03 

6.635E 

00 

2.015E 

00 

5.045E-05 

2.854F-03 

1.529 

2.610 

0 

22 

97 

3 8 000 • 

3. ?36E 

03 

9.539E 

00 

2.035E 

00 

4.813E-05 

2.992E-03 

1.431 

2.708 

0 

2? 

95 

60000 . 

3.309F 

03 

1. 341^ 

01 

2.079F 

00 

4.754E-05 

3.029E-03 

1.381 

2.001 

0 

22 

04 

42000. 

4. 804P 

03 

1.941F 

01 

7.173E 

00 

4 • 7 86F-05 

3.008E-03 

1.357 

2.051 

0 

22 

05 

44000. 

5.697F 

03 

2.468E 

01 

2.342E 

00 

4. R60E-05 

2 • 963 E -03 

1.347 

2.074 

0 

22 

05 

45000. 

6.447E 

03 

2.834E 

01 

2.495F 

00 

4. 904F-05 

2.936E-03 

1.344 

2.081 

0 

22 

06 

50000 . 

9.55«E 

03 

5. 742E 

01 

4.098F 

00 

5.148F-05 

2.797E-03 

1.339 

2.003 

0 

22 

08 

55000. 

1.386E 

04 

8.723F 

01 

9.020E 

00 

5 • 394E-05 

2 • 669E-03 

1.337 

2.906 

0 

22 

100 

60000. 

1.935E 

04 

1.337E 

02 

2.195E 

01 

5.633 F-05 

2.5 86E-03 

1.336 

2.097 

0 

22 

103 

65000. 

2.437F 

04 

1.920F 

02 

4.945E 

01 

5 • 867F-05 

2.456E-03 

1.336 

2.097 

0 

22 

105 

70000. 

3.016F 

04 

2.621F 

02 

1.024E 

02 

6.083E-05 

2.367F-03 

1.336 

2.007 

0 

22 

107 

75000. 

3. 790E 

04 

3. 43 3 E 

02 

1.956E 

02 

6.296E-05 

2.297F-03 

1.336 

2.907 

0 

22 

100 

90000 • 

4.497F 

04 

4.34SE 

02 

3.387F 

02 

6.502E-05 

2.21 5E-03 

1.336 

2.008 

0 

22 

no 

35000. 

5. 239F 

04 

5.357E 

02 

5.671E 

02 

6.702E-05 

7.149E-03 

1.336 

2.008 

0 

22 

112 

90000 . 

6.030F 

04 

6.449E 

02 

9. 02 OF 

0? 

6. 896E-05 

2.088E-03 

1.336 

2.008 

0 

22 

114 

95000. 

6.862E 

04 

7.614E 

02 

L . 33 RE 

03 

7.085E-05 

2.032E-03 

1.336 

2.008 

0 

22 

115 

100000 . 

7 . 71 ^E 

04 

R. 942E 

02 

L.963E 

03 

7.269E-05 

1 .981F-03 

1.336 

2.908 

0 

22 

117 


MASS 

FRACTION 

1 DF 

ATOMIC 

HYOPflGEN TS 

0 

.333 GAS 

DENSITY IS 

l.OOOOE 

-09 I 

[ GR/CM3) 


TEMP 

ZH 


Z HE 1 


ZHF2 


n. RAD 

o 

ED 

AVEM 

Z 

MH 

MHE 

MHF1 

1000C. 

2. 02 35 

00 

l.OOOE 

00 

2.000E 

00 

4.113E-05 

3.497E-03 

1.870 

2. 195 

6? 

22 

SB 

1 1003 . 

2 . OR BE 

00 

l.OOOE 

00 

2.000E 

00 

3.828E-05 

3.762F-03 

1.2 60 

2.386 

60 

22 

85 

12000. 

2. 29 1 E 

00 

l.OOOE 

00 

2.000E 

00 

3.853E-05 

3.737F-03 

1.225 

2.455 

60 

22 

85 

13000. 

2.840E 

00 

l.OOOE 

00 

2.000E 

00 

3.952E-05 

3 • 644F-03 

1.211 

2.483 

61 

22 

86 

14000 . 

3.907F 

00 

l.OOOE 

00 

2.000E 

00 

4.010F-05 

3.591F-03 

1.189 

2.529 

61 

22 

87 

15000. 

6.230E 

00 

l.OOOE 

00 

2.000E 

00 

3.958F-05 

3 . 638E-03 

1.143 

2.632 

61 

22 

86 

15000 . 

9.768E 

00 

l.OOOE 

00 

2 • 000 F 

00 

3 • 8 56E-05 

3 • 734E-03 

1.0R4 

2.773 

60 

22 

85 

17000. 

1. 587E 

01 

I.OOIE 

00 

2.000E 

00 

3.814E-05 

3 • 775E-03 

1.043 

2.883 

60 

22 

34 

13000. 

?. 521E 

01 

1.002E 

00 

2.000^ 

00 

3.P45E-0S 

3 • 745 E -03 

1.023 

2.941 

60 

22 

35 

19000. 

3.880E 

01 

1.005E 

00 

2.000F 

00 

3.917E-05 

3 • 676E-03 

1.014 

2.966 

60 

22 

86 

20000. 

6.05 IF 

01 

1.01 OF 

00 

2.000F 

00 

4.005F-05 

3 • 596F-03 

1.010 

2.976 

61 

22 

86 

21000. 

9.137E 

01 

1 .020E 

00 

2.000E 

00 

4.097E-05 

3. 514F-03 

1.009 

2.931 

62 

22 

87 

22000. 

1.277E 

02 

1.037E 

00 

2.000E 

00 

4.191 E-05 

3.436E-03 

1.008 

2.983 

62 

22 

98 

23000. 

1.820E 

02 

1.065E 

00 

2.000E 

00 

4.283E-05 

3.362E-03 

1 .008 

2.984 

63 

22 

89 

24000. 

2.530E 

02 

1. 109E 

GO 

2.000F 

00 

4 . 374E-05 

3.292E-03 

1 .008 

2.984 

64 

22 

90 

25000. 

3.284F 

02 

1. 175E 

00 

2.000E 

00 

4. 464F -05 

3.226F-03 

1.007 

2.935 

64 

7.7 

91 

2 5000 • 

4.376E 

02 

1.271E 

00 

2.000E 

00 

4.551F-05 

3. 164F-03 

1.007 

2.985 

65 

22 

92 

27000. 

5. 725E 

02 

1. 406E 

00 

2.000E 

00 

4.63SE-05 

3. 107F-03 

1.007 

2.986 

66 

22 

93 

28000 . 

7.048E 

02 

l. 591E 

00 

?.000 p 

GO 

4.714E-05 

3 • 054E-03 

1.006 

2.938 

66 

22 

Q4 

29000. 

8.944E 

02 

1.83 8E 

00 

2.000F 

00 

4.785E-05 

3.009E-03 

1.005 

2.992 

67 

22 

95 

30000. 

1.072E 

03 

2. 162E 

00 

2.000F 

00 

4.842F-05 

2 • 9 74E-03 

1.002 

3.000 

67 

22 

95 

32000. 

1.48RE 

03 

3.1 OOE 

00 

2. 001 E 

00 

4 • 876 E-05 

2.953E-03 

0.989 

3.039 

67 

22 

95 

34000. 

1.937E 

03 

4.541E 

00 

2 • 005 p 

00 

4.769E-05 

3.019E-03 

0.961 

3.128 

67 

22 

94 

36000. 

2.349E 

03 

6. 635E 

00 

2.013F 

00 

4.599F-05 

3. 131E-03 

0.925 

3.251 

65 

22 

93 

38000. 

2.95RF 

03 

9. 538E 

00 

2 . 032 F 

00 

4.495F-05 

3.203F-03 

0.896 

3.357 

65 

22 

92 

40000. 

3.639E 

03 

1.341E 

01 

2 • 074E 

00 

4 • 484F-05 

3. 2 1 IE -03 

0. 379 

3.422 

65 

22 

92 

4200C • 

4.390E 

03 

l. 841F 

01 

2. 1S7F 

00 

4.533E-05 

3.177F-03 

0.870 

3.455 

65 

22 

92 

44000. 

5.207E 

03 

2.468E 

01 

2.321E 

00 

4.61 0F-05 

3.123F-03 

0.866 

3.470 

65 

22 

93 

45000. 

5.900E 

03 

2.834E 

01 

2 • 442 F 

00 

4 . 654E-0 5 

3.094E-03 

0.865 

3.474 

66 

22 

93 

50000. 

R.7R7E 

03 

5. 242E 

01 

3.973E 

00 

4.0QOF-O5 

? • 945E-03 

0.863 

3.483 

67 

22 

96 

55000, 

1. 273E 

04 

8.723E 

01 

8 • 6 1 OF 

00 

5.125E-05 

2 . 8 10F-03 

0.863 

3.485 

69 

22 

98 

60000. 

I.760E 

04 

1. 337F 

02 

2.027F 

01 

5.351 E-05 

2.691E-03 

0.863 

3.485 

71 

22 

100 

55000 . 

2.246E 

04 

1.920E 

02 

4.552F 

01 

5.569F-05 

2.586E-03 

0.863 

3.486 

72 

27 

102 

70000. 

2.783E 

04 

2.621E 

02 

9.427F 

01 

5.779E-05 

2.492F-03 

0.863 

3.486 

73 

22 

104 

75000. 

3. 504E 

04 

3. 433E 

02 

1.802E 

02 

5 • °8 1 F-05 

? • 407F-03 

0.863 

3.436 

75 

22 

106 

80000. 

4.157F 

04 

4.348E 

02 

3.207E 

02 

6.177E-05 

2 • 331E-03 

0.863 

3.486 

76 

2? 

108 

35000. 

4.854E 

04 

5.357E 

02 

5. 23 IF 

02 

6.367E-05 

2.261E-03 

0.86? 

3.486 

77 

22 

109 

90000. 

5.5Q2E 

04 

6.449E 

02 

8.332E 

02 

6. 552F-05 

2.198E-03 

0.86? 

3.486 

78 

22 

111 

95000. 

6.369E 

04 

7.614E 

02 

1.237E 

03 

6.731 F-05 

2 . 1 39E-03 

0.362 

3.487 

79 

22 

112 

100000. 

7. IR4F 

04 

3.842F 

02 

1. 917E 

03 

6.906E-05 

2 • 0S5F-03 

0.362 

3.487 

80 

22 

114 



MASS 

FRACTION 

OF 

ATOMIC 

HYDRnGF N IS 

0. 

800 GAS 

9ENSITY TS 

l.OOOOE 

-0° (GR/CM3) 


TEM p 

ZH 


ZHF1 


7 HE 2 


D. PAD 

ED 

AVEM 

z 

MH 

MHF 

M HE 1 

10030 . 

2.015E 

00 

1.000E 

00 

2. OOOF 

00 

2.985E-05 

4.823E-03 

0. 777 

2.069 

53 

22 

75 

11000, 

2.049E 

00 

l.OOOE 

00 

2. OOOF 

00 

2.606F-05 

5.526E-03 

0.674 

2. 385 

49 

22 

70 

12000 , 

2.151F 

00 

1 .OOOF 

00 

2.000E 

00 

2.537E-05 

5.676E-03 

0.633 

2.541 

48 

22 

69 

13003. 

2.441E 

00 

1 .GOOF 

00 

2. OOOF 

00 

2.581E-05 

5.579E-03 

0.619 

2.596 

49 

22 

69 

14000. 

3 • 1 1 IF 

00 

l.OOOE 

00 

2. OOOF 

00 

2.656F-05 

5 • 422E-0 3 

0.614 

2.617 

50 

22 

70 

15000. 

4.352E 

00 

l.OOOE 

00 

2. OOOF 

00 

2.730E-05 

5.274F-03 

0.610 

2.634 

50 

22 

71 

16000. 

6. 807E 

00 

l.OOOE 

00 

2.000E 

00 

2.795F-05 

5 . 152E-03 

0.605 

2.657 

51 

22 

72 

1 7 000 . 

1 .05 8.E 

01 

1.001^ 

00 

2. OOOF 

00 

2.856F-05 

5.042E-03 

0.600 

2.680 

51 

22 

73 

13000. 

1.72 0E 

01 

1.002E 

00 

2.000E 

00 

2.923F-05 

4 . 926F-03 

0.597 

2.694 

52 

22 

74 

19000. 

2. 750E 

01 

1.005F 

00 

2. OOOF 

00 

2 • Q 96 F-0 5 

4.8 07E-03 

0.595 

2.701 

53 

22 

75 

20000. 

4.060E 

01 

1.010^ 

00 

2. OOOF 

00 

3.070E-05 

4.691F-03 

0. 594 

2.704 

53 

22 

76 

21000. 

6. 1 3 7E 

01 

1 .020E 

00 

2. OOOF 

00 

3. 144F-05 

4.5 80E-03 

0.594 

2.706 

54 

22 

77 

22000. 

9.016E 

01 

1.037E 

00 

2. OOOF 

00 

3.217F-05 

4.4 76E-03 

0.594 

2.706 

55 

22 

77 

23000 . 

1.224E 

02 

1 • 065 E 

00 

2.000E 

00 

3 .289E-05 

4 . 378E-03 

0.594 

2.707 

55 

22 

78 

2409 0 . 

1 • 709E 

02 

1. 109F 

00 

2.00CE 

00 

3.359E-05 

4.287F-03 

0.594 

2.707 

56 

22 

79 

25000. 

2.217E 

02 

1. 175E 

00 

2.00CE 

00 

3.42 RE-0*> 

4.201 F-03 

0.594 

2.708 

56 

22 

80 

26000. 

2.970E 

02 

1.271E 

00 

2.000E 

00 

3.496F-05 

4. 119E-03 

0.594 

2.708 

57 

22 

81 

2 7000 . 

3.713E 

02 

1.406E 

00 

2.000E 

00 

3 • 562 F-0 5 

4.043E-03 

0.594 

2. 708 

57 

22 

82 

28000. 

4. 810E 

02 

1. 59 1 E 

00 

2.000E 

00 

3.627E-05 

3.970E-03 

0.594 

2.708 

58 

22 

82 

29000 . 

6. 139P 

02 

1. 338E 

00 

2. OOOF 

00 

3.690F-05 

3.902E-03 

0. 593 

2.709 

59 

22 

83 

30000. 

7.354E 

02 

2.162E 

00 

2. OOOF 

00 

3.750E-05 

3 • 8 39 F -03 

0.5Q3 

2.710 

59 

22 

84 

32000. 

1.073F 

03 

3.100E 

00 

2.001F 

00 

3.862E-05 

3.729F-03 

0. 592 

2.714 

60 

22 

85 

34000 • 

1. 504<= 

03 

4.541E 

00 

2.004E 

00 

3.949E-05 

3 • 646E- 03 

0.590 

2.725 

61 

2? 

86 

36000. 

1.946F 

03 

6.635E 

00 

2.011 F 

00 

4.010E-05 

3 • 59 IE -03 

0.586 

2.743 

61 

72 

87 

33000 . 

2.450E 

03 

9. 53 8 E 

00 

2.027F 

00 

4 • 0 66E-05 

3.542^-03 

0.582 

2.763 

61 

22 

87 

40000. 

3.163E 

03 

1 • 34 IF 

01 

2.065F 

00 

4.135E-05 

3 • 482E-03 

0.579 

2.776 

62 

22 

88 

42330 . 

4.001E 

03 

1.B41E 

01 

2.142F 

00 

4.218F-05 

3.414E-03 

0.578 

2.782 

63 

22 

89 

44000. 

4.745E 

03 

2.468E 

01 

2.291E 

00 

4.307F-05 

3.343E-03 

0.577 

2.786 

63 

22 

90 

45000. 

5.384F 

03 

2 • 834E‘ 

01 

2 • 40 IF 

00 

4. 354F-05 

3.307E-03 

0.577 

2.787 

64 

22 

90 

50000. 

8.003F 

03 

5.242F 

01 

3.795E 

00 

4.583F-05 

3.142E-03 

0.576 

2.789 

65 

22 

93 

55000. 

l . 166E 

04 

8.723F 

01 

3.026F 

00 

4.806E-05 

2.996E-03 

0.576 

2.789 

67 

22 

95 

60000. 

1. 548E 

04 

1.337E 

02 

1 .868E 

01 

5.019E-05 

2.869E-03 

0. 576 

2.790 

68 

22 

97 

65000. 

2.065E 

04 

1.920E 

02 

4.132E 

01 

5.223E-05 

2.757E-03 

0.576 

2.790 

70 

22 

99 

70000 . 

2. 562F 

04 

2 • 62 IE 

02 

8.656E 

01 

5.420F-05 

2.657E-03 

0.576 

2.790 

71 

?? 

101 

75000. 

3. 103E 

04 

3.433F 

02 

1 .609F 

02 

5.610E-05 

2.567F-03 

0.576 

2.790 

72 

22 

102 

80000 . 

3.687F 

04 

4. 343E 

02 

2 . 86 BE 

02 

5. 794^-05 

2.485E-03 

0.576 

2.790 

73 

?? 

104 

85000. 

4 . 4 8 BE 

04 

5. 357E 

02 

4.815F 

0? 

5 . 972 E -05 

2.411E-03 

0.576 

2.790 

75 

22 

106 

90000. 

5. 1 75E 

04 

6.44PF 

02 

7 . 47 OF 

02 

6.145E-05 

2.343E-03 

0.576 

2.790 

76 

22 

107 

95000 . 

5.900E 

04 

7.614F 

02 

1.141E 

03 

6. 313F-05 

2.281E-03 

0.576 

2.790 

77 

22 

109 

100000. 

6.662F 

04 

8. 842E 

02 

1.633E 

03 

6.477E-05 

2.223E-03 

0.576 

2.790 

78 

22 

110 


GAS DENSITY IS 1.0000E-09 ( GR/CM3) 


MASS FACTION DF ATOMIC HYDROGEN IS I. OOO 


TFM D 

ZH 


7 HE 1 


7HE2 


0. RAD 

ED 

AVEM 

Z 

MH 

MHE 

MHE 1 

10000. 

2.013E 

00 

l.OOOE 

00 

2.000F 

00 

2 • 765E-0 5 

5 • 207E-03 

0.663 

1.521 

61 

0 

0 

1 1000 . 

2.043F 

00 

l.OOOF 

00 

2.000F 

00 

2.375E-05 

6.062F-03 

0.567 

1.777 

47 

0 

0 

12000. 

2. 133E 

00 

l.OOOF 

00 

2. GOOF 

00 

2.287E-05 

6 • 297E-03 

0.527 

1.914 

46 

0 

0 

nooo. 

2.366F 

00 

l.OOOE 

00 

2.000E 

00 

2 • 31 6E-05 

6.217E-03 

0.513 

1 . q 66 

46 

0 

0 

14090. 

2.926F 

00 

l.OOOE 

00 

2.000F 

00 

2.382F-05 

6.046E-03 

0.508 

1.984 

47 

0 

0 

15000. 

086E 

00 

l.OOOE 

00 

2.000E 

00 

2.457E-05 

5.860E-03 

0.507 

1.990 

48 

0 

0 

16000. 

6.021E 

DO 

l.OOOE 

00 

2.000E 

00 

2 • 534E-05 

5.683E-03 

0.506 

1.993 

48 

0 

0 

17000. 

9. 626E 

00 

1 • 001 E 

00 

2.000E 

00 

2.610E-05 

5.517E-03 

0.506 

1.994 

49 

0 

0 

13000. 

l. 554E 

01 

1.002E 

00 

2.000F 

00 

2.635E-05 

5.3 63E-03 

0.505 

1.995 

50 

0 

0 

19000. 

2.476E 

01 

1.005F 

00 

2.000E 

00 

2.758E-05 

5.221E-03 

0.505 

1.995 

51 

0 

0 

20000 . 

3.646E 

01 

1 • 0 1 OF 

00 

2.000F 

00 

2. 829F-05 

5 • 090E-03 

0.505 

1.996 

51 

0 

0 

21000. 

5.510E 

01 

1.020E 

00 

2.000E 

00 

2.899E-05 

4. 968E-03 

0.505 

1.996 

52 

0 

0 

22000. 

7.669E 

01 

1.03 7E 

00 

2.000E 

00 

2.966E-05 

4.8 54E-03 

0.505 

1.996 

52 

0 

0 

23000. 

1.099E 

02 

1.065E 

00 

2.000F 

00 

3.033F-05 

4.748E-03 

0.505 

1.996 

53 

0 

0 

24000. 

1 . 53 7E 

0? 

1.109E 

00 

2.000E 

00 

3.098E-05 

4.648E-03 

0.505 

1.996 

54 

0 

0 

25000 . 

1 .993E 

02 

1.175F 

00 

2.000E 

00 

3.162E-05 

4. 554E-03 

0.505 

1.997 

54 

0 

0 

26000 . 

2.674E 

02 

1. 271 E 

00 

2.000F 

00 

3.224E-05 

4 • 466E-03 

0.505 

1.997 

55 

0 

0 

27000. 

3.342E 

02 

1.406E 

00 

2.000E 

00 

3.285E-05 

4.383E-03 

0.505 

1.997 

55 

0 

0 

28000. 

4.3 3 7E 

02 

1. 59 1 E 

00 

2.000E 

00 

3.345E-05 

4.304E-03 

0.505 

1.997 

56 

0 

0 

29000. 

5.262E 

02 

1 .838E 

00 

2.000E 

00 

3.404E-05 

4 • 2 30E-03 

0.505 

1.997 

56 

0 

0 

30000 . 

6.641E 

0? 

2. 162E 

00 

2.000F 

00 

3.463F-05 

4.158F-03 

0.505 

1.997 

57 

0 

0 

32000 . 

9.701E 

02 

3.1 ODE 

00 

2.001E 

00 

3 • 576E-05 

4.027F-03 

0.505 

1.997 

58 

0 

0 

34000. 

I.296E 

03 

4.541E 

00 

2.003F 

00 

3 . 686E-05 

3 • 907E-03 

0.505 

1.997 

58 

0 

0 

36000. 

1.763F 

03 

6.635E 

00 

2.010E 

00 

3.792E-05 

3 • 797E-03 

0.505 

1.998 

59 

0 

0 

38000. 

2. 332E 

03 

3.538E 

00 

2.025F 

00 

3.896F-05 

3 • 696E-03 

0.505 

1.998 

60 

0 

0 

40000. 

3.014E 

03 

1. 341F 

01 

2.061E 

00 

3.997E-05 

3.602E-03 

0.505 

1.998 

61 

0 

0 

42000. 

3.815E 

03 

1.341F 

01 

2.133E 

00 

4. 096 E -05 

3.516E-03 

0.505 

1.998 

62 

0 

0 

44000. 

4.525E 

03 

2 • 468 E 

01 

2.272E 

00 

4. 192E-05 

3 ♦ 435F-03 

0.505 

1.998 

62 

0 

0 

45000. 

5.138E 

03 

2.334F 

01 

2.337F 

00 

4.239E-05 

3.397E-03 

0.505 

1.998 

63 

0 

0 

50000. 

7.642E 

03 

5.242E 

01 

3.683E 

00 

4.468E-05 

3. 223E-03 

0.505 

1.998 

64 

0 

0 

55000. 

l. 115E 

04 

8.723E 

01 

7.B39F 

00 

4 • 686E-05 

3.0 73E-03 

0.505 

1.998 

66 

0 

0 

60000. 

1.48 IE 

04 

1.337E 

02 

1.31SE 

01 

4 • 894E-05 

2.942F-03 

0.505 

1.998 

67 

0 

0 

65000. 

1.979E 

04 

1.920E 

02 

4.063F 

01 

5.093E-05 

2.8 27E-03 

0.504 

1.998 

69 

0 

0 

70000. 

2.456E 

04 

2.621E 

02 

R.167E 

01 

5. 285F-05 

2.724E-03 

0.504 

1.999 

70 

0 

0 

75000. 

2.977E 

04 

3.433F 

02 

1 . 563 E 

02 

5.471 F-0 5 

2 • 6 32E-03 

0.504 

1.999 

71 

0 

0 

30000 . 

3.687E 

04 

4 • 348 E 

02 

2.787E 

02 

5 • 650F-05 

2.549E-03 

0.504 

1.999 

73 

0 

0 

85000. 

4.312E 

04 

5.357E 

02 

4.550E 

02 

5 • 824F-C5 

2.473E-03 

0. 504 

1.999 

74 

0 

0 

90000. 

4.97SE 

04 

6. 449E 

02 

7.264F 

02 

5 • 992E-0 5 

2.403F-03 

0.504 

1.999 

75 

0 

0 

95000 . 

5.675E 

04 

7.614E 

02 

1.080E 

03 

6.1 56E-05 

2 • 339E-03 

0. 504 

1.999 

76 

0 

0 

100000. 

6. 41 IE 

04 

9.R42E 

02 

1.590E 

03 

6. 316F-05 

? • 2 80E-03 

0.504 

1.999 

77 

0 

0 


MASS e R ACT I ON OF ATOMIC HYDRDGF\| IS 0.0 


GAS OENSITY IS I.OOOOF-IO 


(GR/CM31 


TEMP 

ZH 


ZHFl 


ZHF 2 


0. RAO 

FD 

A VEM 

Z 

MH 

MHF 

MHE1 

10000 . 

4.699E 

00 

l.OOCF 

00 

2.000E 

00 

9.929E-04 

1 • 450E-04 

3.941 

1.016 

0 

22 

433 

11000. 

6.454E 

00 

1 .OOOE 

00 

2.000E 

00 

5.317F-04 

2.708E-04 

3. 772 

1.062 

0 

22 

316 

12000. 

8. 915E 

00 

1 . 0 OOE 

00 

2.000E 

00 

3.240E-04 

4 • 445E-04 

3.391 

1.181 

0 

22 

247 

13000. 

1.303E 

01 

l.OOOE 

00 

2.000E 

00 

2.246F-04 

6.410E-04 

2.345 

1.408 

0 

22 

205 

14000. 

2.093E 

01 

1 .OOOF 

00 

2. OOOF 

00 

1 .796E-04 

8.015E-04 

2.374 

1.687 

0 

22 

184 

15000. 

3. 685E 

01 

1 .OOOF 

00 

2.000E 

00 

1.642E-04 

8.7 69E-04 

2.130 

1.881 

0 

22 

176 

16000. 

6.764E 

01 

l.OOCE 

00 

2.000E 

00 

1.624E-04 

8 • 869E-04 

2.043 

1.961 

0 

22 

175 

17000. 

l. 221F 

02 

I.0C1E 

00 

2.0 OOE 

00 

1.651E-04 

R.720E-04 

2.016 

1.987 

0 

22 

176 

13000 . 

2. 129E 

02 

1.002E 

00 

2.000E 

00 

I.692E-04 

8.510E-04 

2.007 

1.995 

0 

22 

178 

19000. 

3.527F 

02 

I.005E 

00 

2.000E 

00 

I . 736E-04 

8.295F-04 

2.004 

1 .998 

0 

22 

181 

20000. 

5.456F 

0? 

l.OIOE 

00 

2.000E 

00 

I . 730E-04 

8.090E-04 

2.003 

1.099 

0 

22 

183 

21000. 

8.306F 

0? 

I.020E 

00 

2.000E 

00 

1.823E-04 

7. 897E-04 

2.003 

2.000 

0 

22 

185 

22000. 

1. 195E 

03 

1 .03 7E 

00 

2.000E 

00 

1.866E-04 

7.717E-04 

2.002 

2.000 

0 

22 

187 

23000. 

1.706F 

03 

I.065E 

00 

2.000E 

00 

1.907E-04 

7.552E-04 

2.002 

2.001 

0 

22 

189 

24000 . 

2 . 3 2 OF 

03 

1.109E 

00 

2.000E 

00 

1 .945E-04 

7 • 404E-04 

2.000 

2.002 

0 

22 

191 

25000 . 

3.034E 

03 

l. 175F 

00 

2. OOOF 

00 

1.976E-04 

7.287F-04 

1.996 

2.007 

0 

22 

193 

26000. 

4.018E 

0? 

1.P71E 

00 

2.00 OE 

00 

1.992E-04 

7. 228P-04 

1.984 

2.018 

0 

22 

193 

27000. 

4.921E 

03 

1 . 4Q6F 

00 

2.000E 

00 

1.979E-04 

7.275F-04 

1.958 

2.045 

0 

22 

193 

23 000 . 

5.800E 

03 

1.591E 

00 

2.001E 

00 

1.923F-04 

7.488F-04 

1.908 

2.099 

0 

22 

190 

29000. 

6. 683E 

03 

1. 83RF 

00 

2.001E 

00 

1 .825E-04 

7.891E-04 

1.829 

2. 189 

0 

22 

185 

30000. 

7.026E 

03 

2 . 1 62 F 

00 

2.003E 

00 

I.707E-04 

8.434E-04 

1.730 

2. 314 

0 

22 

179 

32000. 

8.228E 

03 

3. 100F 

00 

2.009E 

00 

1.5 13E-04 

9.515E-04 

1.537 

2.606 

0 

22 

169 

34000. 

1.019E 

04 

4 . 54 IE 

00 

2.02 5E 

00 

1.425E-04 

1.010E-03 

1.418 

2.824 

0 

22 

164 

36000. 

1.285E 

04 

6.635F 

00 

2 . 070E 

00 

1.412E-04 

l • 0 ?0F -03 

1.367 

2.930 

0 

22 

163 

39000. 

1.660F 

04 

9. 53 SE 

00 

2.151F 

00 

1 . 430F-04 

1.007E-03 

1.348 

2.071 

0 

22 

164 

40000. 

2.096E 

04 

1 . 34 IE 

01 

2.422F 

00 

1 .459E-04 

9 • 868 E -04 

1.341 

2.987 

0 

22 

165 

42000. 

?. 594F 

04 

1. 841E 

01 

2.929E 

00 

1 .4R2E-04 

9.650E-04 

1.333 

2.993 

0 

22 

167 

44000 . 

3.235E 

04 

2.468E 

01 

3.906E 

00 

1.526E-04 

Q.437E-04 

1.337 

2.996 

0 

22 

169 

45000. 

3. 504E 

04 

2.834F 

01 

4.668E 

00 

1.543E-04 

9 • 334E-04 

1.337 

2.996 

0 

22 

170 

50000. 

5. 355E 

04 

5.242E 

01 

1.383F 

01 

l .625F-04 

8.859E-04 

1.336 

2.998 

0 

22 

175 

55000. 

7.666E 

04 

3.723E 

01 

4.190E 

01 

1.705E-04 

8.449E-04 

1.336 

2.998 

0 

22 

179 

60000. 

1.044F 

os 

1.337E 

02 

1.129E 

02 

1.780E-04 

3.088E-04 

1.336 

2.998 

0 

22 

183 

65000. 

1 • 370F 

05 

1 .<R20E 

02 

2.679E 

02 

1.853E-04 

7.7 7 IE -04 

1.336 

2.998 

0 

22 

187 

70000. 

1. 704E 

05 

2.621E 

0? 

5.600E 

02 

1.923F-04 

7.489F-04 

1.336 

2.998 

0 

22 

190 

75000. 

2.115E 

05 

3.433E 

02 

1.069E 

03 

1.990F-04 

7.235E-04 

1.336 

2.999 

0 

22 

193 

80000. 

2. 519F 

05 

4. 343 E 

02 

1.922E 

03 

2.055E-04 

7.006E-04 

1.33 6 

2.999 

0 

22 

197 

35000. 

2.962F 

05 

5. 357F 

02 

3.197E 

03 

2.11 9E-04 

6.797E-04 

1.335 

2.999 

0 

22 

200 

90000. 

3.414E 

05 

6.449E 

0? 

4.975E 

03 

2.I80E-04 

6.605E-04 

1.335 

2.999 

0 

22 

202 

95000. 

3.902F 

05 

7 . 6I4E 

0? 

7. 52 OF 

03 

2.240E-04 

6.429E-04 

1.335 

2.999 

0 

22 

205 

100000 . 

4.417P 

05 

3. 942E 

02 

1.095E 

04 

2.29BE-04 

6. 266F-04 

1.335 

2.999 

0 

22 

208 


MASS 

FRACTION OF 

ATOMIC 

HYDROGEN IS 

■ o. 

333 GAS 

* DENSITY TS 

1 .OOOOE 

-10 1 

IGR/CM31 


TEMP 

ZH 


ZHF1 


ZHF 2 


D. RAD 

ED 

AVEM 

z 

MH 

MHE 

MHE1 

10000. 

2.104E 

00 

1 ,000F 

00 

2 • OOOF 

00 

U125E-04 

1.2R0E-03 

1.236 

2. *33 

103 

22 

145 

11000. 

2.451F 

00 

1 .OOOF 

00 

2. OOOF 

00 

1.155E-04 

1 .247E-03 

1.215 

2. *7* 

10* 

22 

147 

12000. 

3.576F 

00 

1 .OOOF 

00 

2.000E 

00 

1 % 1 Q 3F-04 

1 .207E-03 

1.205 

2. *96 

106 

22 

150 

13000. 

6, 33 IF 

00 

1.0 OOE 

00 

2. OOOF 

00 

1.200F-04 

1 • l 99E-03 

1.172 

2.566 

106 

22 

150 

1*000. 

1. 173F 

01 

1 .0006 

00 

2 • OOOE 

00 

K163F-04 

1 % 23RF-03 

1.104 

2.72* 

10* 

22 

148 

15000. 

2.204E 

01 

l.OOOE 

00 

2. OOOE 

00 

1.1 36E-04 

1 * 267F-03 

1.046 

2.975 

103 

22 

146 

16000. 

4.067E 

01 

1 .OOOF 

00 

2. OOOF 

00 

1.144E-04 

1 .259E-03 

1.020 

2.9*8 

103 

2? 

146 

17000. 

7.513E 

01 

l • 001 F 

00 

2. OOOE 

00 

1 .169E-04 

1. 232E-03 

1.012 

2.973 

105 

22 

149 

13000. 

1.280*= 

02 

1.002E 

00 

2. OOOE 

00 

1,1 99^-04 

1 . 20 IE -03 

1.009 

2.931 

106 

22 

1 50 

19000. 

2.074E 

02 

1 .0056 

00 

2. OOOE 

00 

1.231 E-04 

1.170F-03 

1.008 

2.98* 

107 

22 

152 

70000. 

3.303E 

02 

1 . 0 1 OF 

00 

2.000^ 

00 

l « 262E-04 

1. 141E-03 

1.007 

2.985 

10Q 

22 

154 

21000. 

4.939E 

02 

1.0206 

DC 

2. OOOF 

00 

L .293F-04 

1 .1 L3E-03 

1.007 

2.986 

110 

22 

156 

22000. 

7.130E 

02 

1 . 03 76 

00 

2. OOOF 

00 

1 • 324E-04 

1 .088E-03 

1.007 

2.986 

111 

22 

158 

23000. 

1.026E 

03 

1.065E 

00 

2. OOOE 

00 

1.353E-04 

1.064E-03 

1.007 

2.986 

113 

22 

159 

2*000. 

1 • 40 IE 

03 

1. 1096 

00 

2. OOOE 

00 

1.382F-04 

1 .042E-03 

1.007 

2.987 

11* 

22 

161 

25000. 

1.870E 

03 

1.1756 

00 

2. OOOE 

00 

1 .409E-04 

1.022E-03 

1.006 

2.988 

115 

22 

163 

26000. 

2.446E 

03 

1.2716 

00 

2. OOOE 

00 

1 .434E-04 

i .0O4E-03 

1.005 

2.9QI 

116 

22 

164 

2?000. 

3.141E 

03 

1 . *06E 

00 

2. OOOE 

00 

1 • 4 54E-04 

o . 9 OOE -04 

1.003 

2.Q99 

117 

22 

165 

28000. 

3.869E 

03 

1.5016 

00 

2. OOOE 

00 

1.466E-04 

9. 824E-04 

0.997 

3.015 

117 

22 

166 

29000. 

4.698E 

03 

1. 9386 

00 

2.001E 

00 

1.463E-04 

9 • 345 E-04 

0.987 

3.0*6 

117 

22 

166 

30000. 

5.489E 

03 

2. 162E 

00 

2 • 002 E 

00 

l .443E-04 

9 . 982E-04 

0.971 

3.097 

116 

22 

165 

32000. 

7 • 05 IE 

03 

3. 1 OOE 

00 

2 • 00 7 E 

00 

1.376E-04 

1 .O46E-03 

0.927 

3.2** 

113 

22 

161 

3*000. 

9. 175E 

03 

*. 5*1 F 

00 

2 ♦ 0? 3E 

00 

1 .335F-04 

1.079E-03 

0.891 

3.37* 

11? 

22 

158 

36000. 

1. 187E 

04 

6.6356 

00 

2.064F 

00 

l • 3 34E-04 

1 .079E-03 

0.874 

3 . **2 

11? 

22 

158 

39000. 

1.535E 

04 

9. F-jflP 

00 

2. I6*F 

00 

1 . 356F-04 

1.062E-03 

0.967 

3. *69 

113 

22 

160 

*0000. 

1.940E 

04 

1.3* IE 

01 

2. 392 E 

00 

1 . 385 E-04 

1 .039F-03 

0.864 

3. *79 

11* 

22 

161 

*2000. 

2.402E 

04 

1.9*16 

01 

2. 964E 

00 

U417E-04 

l • 016F-03 

0.863 

3. *83 

115 

22 

163 

**000. 

2 . 924E 

04 

? . *686 

01 

3.774E 

00 

1 • 449E- 04 

9.934F-04 

0.863 

3. *85 

116 

22 

165 

*5000. 

3.248F 

04 

2 . 93* p 

01 

4.48^E 

00 

l .466E-04 

9 .3 25E -04 

0.363 

3. *85 

117 

22 

166 

50000. 

4.974E 

04 

5 . 2*2 C 

01 

1. 2«5F 

01 

1 . 544E-04 

9.325F-04 

0.862 

3. *87 

120 

22 

170 

55000. 

7. 134F 

04 

8.7736 

01 

3.366E 

01 

1 .619E-04 

3 .892F-04 

0.862 

3. *87 

123 

22 

174 

60000 . 

9. 736F 

04 

1.3376 

0? 

1.041F 

02 

1.691E-04 

8.514F-04 

0.362 

3. *87 

126 

22 

178 

65000, 

1 .249E 

05 

1.9206 

02 

2 . 47 2 F 

02 

1.7 60 E-04 

9.1 30F-04 

0.362 

3. *87 

128 

22 

182 

70000, 

1. 592E 

05 

7. 621E 

C2 

5. I72E 

02 

1.927F-04 

7 • 8 33 E-04 

0.362 

3. *87 

131 

22 

195 

75000. 

1.936*= 

05 

3. *336 

02 

9.8R3E 

02 

1.891 F-04 

7.616E-04 

0.962 

3. *87 

133 

22 

138 

90000. 

2.309E 

05 

*. 3*86 

02 

1 .730F 

03 

1 • 95 3E-04 

7 . 374E -04 

0.862 

3. *87 

135 

22 

192 

95000. 

2.709E 

05 

5.357F 

02 

2 . 9 1 Q E 

03 

2.01 3E-04 

7 % 1 54E -04 

0.862 

3.487 

137 

22 

194 

90000. 

3.136E 

05 

6. **96 

02 

4.616E 

03 

2 • 07 1 F-04 

6 . 953E -04 

0. 962 

3. *87 

139 

22 

197 

95000. 

3.589E 

05 

7.61*6 

02 

6.985E 

03 

2 % 1 23E-04 

6.767E-04 

0.862 

3. *88 

1*1 

22 

200 

100000. 

4.068E 

05 

9.8*76 

02 

1.018E 

04 

2. 183E-04 

6. 596E-04 

0. 862 

3. *88 

1*3 

22 

203 


GAS DENSITY IS 1.0C00E-10 (GR/CM3) 


MASS FRACTION OF ATOMIC HYDROGEN IS D.600 


TE^P 

ZH 


Z HE 1 


ZHE2 


D. RAD 

ED 

AVEM 

Z 

MH 

MHE 

MHE 1 

10000. 

2 * 0 68 c 

00 

l .OOOE 

00 

2.000F 

00 

8 . 544E-0 5 

1.6R5E-03 

0. 309 

2.729 

89 

22 

127 

11000. 

2. 293F 

00 

1 .OOOE 

00 

2.00DF 

00 

8. 6 49 E -05 

1 .665E-03 

0.784 

2.816 

Q 0 

22 

127 

12000 . 

3.001E 

00 

l.OOOF 

00 

2.0 OOF 

00 

8.953E-05 

1.608F-03 

0.777 

2.840 

01 

2? 

130 

13000 . 

4. 93 4 E 

00 

1 .OOOE 

00 

2 .OOOE 

00 

9.232E-05 

l .560F-03 

0.771 

2.864 

93 

22 

132 

14000 . 

9.204E 

00 

l.OOOF 

00 

2.000F 

00 

Q.369E-05 

1.537E-03 

0.754 

2.925 

94 

22 

133 

15000. 

1. 727E 

01 

l . OOOE 

00 

2. OOOE 

00 

9.447E-05 

1.524F-03 

0.736 

3.000 

94 

22 

133 

16000. 

3.23QE 

01 

l . OOOE 

00 

2. OOOE 

00 

9.622F-05 

1 .497E-03 

0.726 

3.041 

95 

22 

134 

17000. 

5. 800E 

01 

1 . 001 E 

00 

2. OOOE 

00 

9 . 868E-05 

1 .459E-03 

0.722 

3.056 

96 

22 

136 

IBOOO. 

9.870E 

01 

1. 002E 

CO 

2. OOOE 

00 

1 .014E-04 

1 .420E-03 

0.721 

3.062 

97 

22 

138 

10000. 

1 .650E 

02 

1.005E 

00 

2.000^ 

00 

1.04 IE-04 

1. 333E-03 

0.720 

3.064 

99 

22 

1 40 

20000. 

2.S63F 

02 

1 .010F 

00 

2.000F 

00 

1 .068E-04 

l .349E-03 

0. 720 

3.064 

100 

22 

141 

21000 . 

3.834P 

02 

1.020E 

00 

2. OOOE 

00 

l . 094E-04 

1 • 3 16E-03 

0. 720 

3.065 

101 

22 

143 

22000. 

5.546E 

02 

1.037E 

00 

2. OOOE 

00 

1.119E-04 

1 .286E-03 

0.720 

3.065 

102 

22 

145 

2300C. 

7.789E 

02 

1 . 065E 

00 

2. OOOE 

00 

1. 145F-04 

1.2 58E-03 

0.720 

3.065 

103 

22 

147 

24-000 • 

1.097E 

03 

l. 109E 

00 

2. OOOE 

00 

1 . 169F-04 

1 .232E-03 

0.720 

3.065 

105 

22 

148 

25000. 

1.467E 

03 

t . 175E 

00 

2. OOOE 

00 

1 . 193E-04 

1.207E-03 

0.720 

3.066 

106 

22 

150 

26000. 

1.922E 

03 

1.271E 

00 

2. OOOE 

00 

1.216E-04 

1. 184E-03 

0. 720 

3.067 

107 

22 

151 

27000. 

2.474E 

03 

1 . 406E 

00 

2 . OOOE 

00 

l .237E-04 

1.164E-03 

0.719 

3.069 

108 

22 

152 

28000. 

3.047E 

03 

1. 591E 

00 

2.00CF 

00 

1 .255E-04 

I.L47E-03 

0.719 

3.075 

108 

22 

153 

29000. 

3.803E 

03 

1 .B38F 

00 

2.001F 

00 

1.269E-04 

L. 135E-03 

0.715 

3.085 

109 

22 

154 

30000. 

4.55QF 

03 

2. 162E 

00 

2.002E 

00 

1 . 275E-04 

1.129F-03 

0.711 

3. 104 

109 

22 

155 

32000. 

6.332E 

03 

3.100E 

00 

2.007E 

00 

1 .269E-04 

1. 134E-03 

0.697 

3. 166 

109 

22 

154 

34000 • 

8 . 46 IE 

03 

4. 54 1 E 

00 

2 .02 1 E 

00 

1 .264E-04 

1. 139E-03 

0.484 

3.228 

109 

22 

154 

36000. 

1.095E 

04 

6. 635F 

00 

2 . 06 1 p 

00 

1 .277E-04 

1. 12TF-03 

0.676 

3.262 

109 

22 

155 

38000. 

1.41 7F 

04 

9. 53«E 

00 

2.156E 

00 

1 .303F-04 

1.105E-03 

0. 674 

3.277 

110 

22 

1 56 

40000 . 

1 .«40E 

04 

1. 34 IE 

01 

2.371E 

00 

1.333E-04 

1.090E-03 

0.67? 

3.282 

112 

22 

158 

42000. 

2 . ? 80E 

04 

1.841E 

01 

2.817E 

00 

1 .364E-04 

1.056E-03 

0.672 

3.284 

113 

22 

160 

44000. 

2. 776E 

04 

2.468E 

01 

3.679E 

00 

1 .396E-04 

1.032E-03 

0.672 

3.285 

114 

22 

162 

45000. 

3.085E 

04 

2. 834E 

01 

4.353E 

00 

1.411 F-04 

1.020E-03 

0.672 

3.285 

115 

22 

163 

50000. 

4. 73 IE 

04 

5 . 242 F 

01 

l . 22°E 

01 

1 .487F-04 

9.683F-04 

0.672 

3.286 

118 

22 

167 

55000. 

6.793E 

04 

R.723E 

01 

3 . 68 OF 

01 

1.560E-04 

9.233E-04 

0. 672 

3. 286 

121 

22 

171 

60000. 

9 * 282E 

04 

1. 337F 

02 

9.905E 

01 

1 .629E-04 

8 .840E-04 

0.672 

3.286 

124 

22 

175 

65000. 

1 . 1 92E 

05 

1 .R20E 

02 

2.314E 

02 

1 . 695F-04 

8.494E-04 

0.671 

3.286 

126 

22 

178 

70000. 

1.486E 

05 

2.621E 

02 

4.926E 

02 

1 .759E-D4 

8 • 1 85E -’*04 

0.671 

3.287 

128 

22 

182 

75000. 

1 • 8 5 OF 

05 

3. 433E 

02 

9.420F 

02 

1.821 F-04 

7.908E-04 

0.671 

3. 287 

131 

22 

185 

80000. 

2.208E 

05 

4. 34RF 

02 

1.671E 

03 

1.881 E-04 

7.657E-04 

0.671 

3.287 

133 

22 

188 

85000. 

2.593E 

05 

5. 357F 

02 

2.786E 

03 

1.938E-04 

7 • 428 F-04 

0.471 

3.287 

135 

22 

191 

90000 . 

3.003E 

05 

6. 44QE 

02 

4.409F 

03 

1 .995F-04 

7. 219F-04 

0.671 

3.287 

137 

22 

194 

95000. 

3.439E 

05 

7.614E 

02 

6.575E 

03 

2.049E-04 

7 • 027E-04 

0.671 

3.287 

139 

22 

196 

100000. 

3.8l*E 

05 

3.842F 

02 

9.592E 

03 

2 . 102E-04 

6 . R4 a E — 04 

0.671 

3.287 

140 

22 

199 



MASS 

FRACTION 

1 OF 

AT DM T C 

HYDP 

OGFN IS 

0 . 

800 GAS 

DENSITY IS 

l.OOOOE 

1 

1*-* 

o 

GR/CM3) 


TEMP 

7H 


7HE1 


7 HE 2 


D. RAO 

ED 

AVFM 

z 

MH 

MHE 

MHE1 

10000 . 

2.057E 

00 

l.OOOE 

00 

2. OOOE 

00 

7.496E-05 

1 • 921E-03 

0.647 

2.486 

84 

22 

118 

11000 . 

2.739F 

00 

1 .OOOE 

00 

2.000F 

00 

7.517F-05 

1.915E-03 

0.620 

2.593 

84 

22 

119 

12000. 

2.S17F 

00 

l.OOOE 

00 

2 . OOOE 

00 

7.769E-05 

1.853E-03 

0.614 

2.619 

85 

22 

121 

13000. 

4.406F 

00 

l.OOOE 

00 

2.000F 

00 

8.048E-05 

1.789F-03 

0.611 

2.631 

87 

22 

123 

14000. 

7.92 0E 

00 

l.OOOE 

00 

2. OOOE 

00 

8.283F-05 

1.73AE-03 

0.606 

2.652 

88 

22 

125 

15000 . 

1.497E 

01 

l.OOOE 

00 

2. OOOE 

00 

8.481E-05 

1 . 699E-03 

0.600 

2.681 

89 

22 

126 

16000. 

2.788E 

01 

l.OOOE 

00 

2. OOOE 

00 

9.702F-05 

1 • 655E-03 

0.596 

2.698 

90 

22 

128 

17000. 

4.975E 

01 

1 . 00 IE 

00 

2.0 OOE 

00 

8.947F-05 

1 • 609E-03 

0.594 

2.705 

91 

22 

129 

13000. 

P.730E 

01 

1.002F 

00 

2. OOOE 

00 

9.199E-05 

1 .565E-03 

0.594 

2.707 

93 

22 

131 

10000 . 

1.417E 

02 

1.005E 

00 

2. OOOE 

00 

9.448E-05 

1.524F-03 

0.594 

2.708 

94 

22 

133 

20000 . 

2.203F 

02 

1 • 0 1 OF 

00 

2. OOOE 

00 

9.691 E-05 

1 . 486E-03 

0. 593 

2.709 

95 

22 

135 

21000. 

3.298E 

02 

1.020E 

00 

2. OOOE 

00 

9 . 930 E-OS 

1.450E-03 

0.593 

2.709 

96 

22 

136 

22000 . 

4.777E 

02 

1.037F 

00 

2. OOOE 

00 

L.016E-04 

1.417E-03 

0.593 

2.709 

97 

22 

138 

23000. 

6.924E 

02 

1.065E 

00 

2. OOOE 

00 

1 • 039E-04 

l .396E-03 

0.593 

2.709 

99 

22 

140 

24000. 

9.487E 

02 

1 . 1 09E 

00 

2. OOOE 

00 

1.061E-04 

1 .357F-03 

0 . 5°3 

2.709 

100 

22 

141 

25000. 

1.270E 

03 

1.175E 

00 

2.000F 

00 

1.083E-04 

1.329E-03 

0. 593 

2.710 

101 

22 

143 

26000 . 

1.667E 

03 

l. 27 1 E 

00 

2. OOOE 

00 

1.104E-04 

1 .304E-03 

0.593 

2.710 

102 

22 

144 

2 7 000 • 

7. 148F 

03 

1 .4C6E 

00 

2.000F 

00 

1.1 25F-04 

1 .280E-03 

0.593 

2.711 

103 

22 

145 

28000. 

2.646E 

03 

1.591F 

00 

2. OOOE 

00 

1. 144E-04 

l .259F-03 

0.593 

2.712 

103 

22 

146 

29000. 

3.306E 

03 

1.83RF 

00 

2.001F 

00 

1.161E-04 

1 .240E-03 

0.592 

2.716 

104 

22 

148 

30000. 

4.073E 

03 

2.162F 

00 

2 • 00 IF 

00 

1.176F-04 

1 .224E-03 

0.591 

2.722 

105 

22 

149 

32000. 

5.826F 

03 

3. 100E 

00 

2.006E 

00 

1.196E-04 

1.204E-03 

0.586 

2.743 

106 

22 

150 

34000. 

8.006E 

03 

4.541E 

00 

2.020F 

00 

1.213F-04 

1 .187E-03 

0.5.81 

2.767 

107 

22 

151 

36000. 

1.065E 

04 

6. 635E 

00 

2.057E 

00 

1.237E-04 

1. 164E-03 

0.578 

2.781 

108 

72 

152 

33003 . 

1.879E 

04 

9.538F 

00 

2. 1 5 OF 

00 

1 • 266E-04 

1.1 3 BE -03 

0.577 

2.786 

109 

22 

154 

40000. 

1.744E 

04 

1. 341F 

01 

2.357F 

00 

i .297F-04 

1 .110E-03 

0.576 

2.789 

110 

22 

156 

42000. 

2. I6IE 

04 

1.941* 

01 

2 . 79 7 E 

00 

1.328E-04 

1 .0B4E-03 

0.576 

2.790 

111 

22 

158 

44000. 

2.704F 

04 

2 • 468 E 

01 

3.61 *F 

00 

l • 359F-04 

1.060E-03 

0.576 

2.790 

113 

22 

160 

45000. 

2. °28E 

04 

2. 8 34E 

01 

4 . 268 E 

00 

1.374E-04 

1 .048E-03 

0.576 

2.790 

113 

22 

161 

50000 . 

4.495E 

04 

5.242F 

01 

1. 192F 

01 

1 .44RE-04 

9.942E-04 

0.576 

2.790 

116 

22 

165 

55000. 

6. 463E 

04 

8.723E 

01 

3. 56 O c 

01 

1 .519F-04 

9 • 430E-04 

0.576 

2.791 

119 

22 

169 

60003 . 

8.842E 

04 

1.337E 

02 

9.57RP 

01 

1.586E-04 

9.077E-04 

0.576 

2.791 

122 

22 

173 

65000. 

1.136E 

05 

1.920F 

02 

2 . 23 BE 

02 

1.651E-04 

8.721E-04 

0.576 

2.791 

124 

22 

176 

70000. 

1.451E 

05 

2.621E 

02 

4. 68 BE 

02 

1*71 3E-04 

8.404E-04 

0.576 

2.791 

127 

22 

170 

75000. 

I.767E 

05 

3.433E 

02 

8 . 9 7 IE 

02 

1.773F-04 

8.1 19E-04 

0.576 

2.791 

129 

27 

182 

30000 . 

2 . 1 1 OF 

05 

4 • 349 F 

02 

1.593E 

03 

1.832E-04 

7 • 862E-04 

0.576 

2.791 

131 

22 

185 

95000. 

2.479E 

05 

5.357E 

02 

2.657F 

03 

1.888E-04 

7.627E-04 

0. 576 

2.791 

133 

22 

188 

90000. 

2.874E 

05 

6. 449E 

02 

4.208F 

03 

1 .943E-04 

7 .412E-04 

0.576 

2.791 

135 

22 

191 

95000 . 

3.293E 

05 

7.614E 

02 

6. 377F 

03 

1 .996E-04 

7.2 15E -04 

0.576 

2.791 

137 

22 

194 

100000. 

3.737E 

P* 

8.842E 

02 

9.166F 

03 

2.048E-04 

7.032E-04 

0.576 

2.791 

139 

22 

196 



mass 

FRACTION 

OF 

ATOMIC 

HY OROOFN TS 

1 

.000 GAS 

DENSITY IS 

l.OOOOE 

-10 (G3/CM3I 


TEMP 

7.H 


Z HE 1 


ZHE2 


0. RAD 

ED 

A VEM 

7 

MH 

MHF 

MHE1 

10000. 

2.049E 

00 

l.OOOE 

00 

2. OOOF 

00 

6.787F-05 

2.1 22E-03 

0.541 

1.865 

80 

0 

0 

11000. 

2 • 1 qQ F 

00 

1 .OOOE 

00 

2. OOOE 

00 

6.747F-05 

2. 134E-03 

0.514 

1.963 

79 

0 

0 

12000. 

2.708E 

00 

L.OOOF 

00 

2. OOOE 

00 

6.959E-05 

2 • 069F-03 

0.507 

1.937 

81 

0 

0 

13000. 

4.018E 

00 

I . OOOE 

00 

2. OOOE 

00 

7.219F-05 

1 . 994E-03 

0.506 

1.994 

82 

0 

0 

14000. 

7.156E 

00 

l.OOOE 

00 

2. OOOF 

00 

7.484F-05 

1 .Q24E-03 

0.505 

1.996 

84 

0 

0 

15000. 

1.332E 

01 

l. OOOF 

00 

2. OOOE 

00 

7.744E-05 

1.859E-03 

0.505 

1.997 

85 

0 

0 

15000 . 

2.460E 

01 

l.OOOF 

00 

2. OOOE 

00 

7 , 996E-05 

1. 801F-03 

0. 505 

1.997 

86 

0 

0 

17000 . 

4.522E 

01 

1.001F 

00 

2. OOOE 

00 

8.241E-05 

l .747E-03 

0.505 

1.997 

88 

0 

0 

18000 . 

7.683F 

01 

1 . 002E 

00 

2. OOOE 

00 

8.480E-05 

I .698F-03 

0.505 

1.9^3 

89 

0 

0 

19000. 

1.247E 

02 

1 .005E 

00 

2. OOOE 

00 

R.711E-05 

1.653F-03 

0.505 

1.998 

90 

0 

0 

20000. 

1.940F 

0? 

1.010E 

00 

2. OOOE 

00 

R.937E-05 

1.61LE-03 

0.505 

1.9PP 

91 

0 

0 

21000. 

2.903E 

02 

1.020E 

00 

2. OOOE 

00 

9.157E-05 

1 .572F-03 

0.505 

1.998 

q 2 

0 

0 

22000. 

4. 352E 

02 

l. 03 7E 

00 

2. OOOE 

00 

9.373E-05 

1 . 536F-03 

0.505 

1.998 

94 

0 

0 

23000. 

6. 125E 

02 

1 . 065E 

00 

2. OOOE 

00 

9.583E-05 

1 .503E-03 

0.505 

1.998 

96 

0 

0 

24000. 

8.402E 

02 

1 . 109E 

00 

2.000*= 

00 

9.789E-05 

1 . 471E-03 

0.505 

1.998 

96 

0 

0 

25000 . 

1 . 126E 

03 

1. 175F 

00 

2. OOOE 

00 

9.990E-05 

1 .441F-03 

0.505 

1.998 

97 

0 

0 

26000. 

1.480E 

03 

1 . 271E 

00 

2. OOOF 

00 

1.019E-04 

1 .413F-03 

0.505 

1. 993 

98 

0 

0 

27000. 

1.909E 

03 

1 . 406E 

00 

2. OOOE 

00 

1.03RE-04 

1 • 33 7 E-03 

0.505 

1.993 

99 

0 

0 

2 5 000 . 

2. 351E 

03 

1 • 50 1 E 

00 

2. OOOE 

00 

1.057E-04 

1. 362F-03 

0.505 

1.998 

99 

0 

0 

29000. 

2.942F 

03 

1 .838F 

00 

2.001E 

00 

1 . 076E-04 

l .338E-03 

0.504 

1.993 

100 

0 

0 

30000 . 

3.632E 

03 

2. 162F 

00 

2.001E 

00 

1.094F-04 

1 • 316E-03 

0.504 

1.998 

101 

0 

0 

32000 . 

5.34BE 

03 

3. IOOE 

00 

2.006E 

00 

1.130E-04 

l .274E-03 

0.504 

1.999 

103 

0 

0 

3400C • 

7.355E 

03 

4. 541E 

00 

2.019E 

00 

1. 165E-04 

1 .236F-03 

0.504 

1.999 

104 

0 

0 

36000. 

1.007E 

04 

6.635E 

on 

2.055E 

00 

1.199E-04 

l . 201E-03 

0. 504 

1.999 

106 

0 

0 

38000. 

1. 305F 

04 

9. 538E 

00 

2.144F 

00 

1.231E-04 

1 . 169E-03 

0.504 

1.999 

107 

0 

0 

40000. 

1.697E 

04 

1. 34 IE 

01 

2.344E 

00 

1.263E-04 

1. 140E-03 

0.504 

1.999 

109 

0 

0 

4200P. 

2. 104F 

04 

1. 841E 

01 

2.758E 

00 

1 • 294F-04 

1 .112F-03 

0.504 

1.999 

110 

0 

0 

44000. 

2.563F 

04 

2.468E 

01 

3 . 55 PE 

00 

1.325 p -04 

1 .087E-03 

0.504 

1.999 

111 

0 

0 

45000. 

2.351E 

04 

2. B34E 

01 

4. 185E 

00 

1 .340E-04 

1 .075E-03 

0.504 

1.999 

112 

0 

0 

50000. 

4. 3 3 IE 

04 

5. 242F 

01 

1.157F 

01 

1.41 2 E-04 

1 . 020E-03 

0.504 

1.999 

115 

0 

0 

55000. 

6. 302E 

04 

8.723E 

01 

3.442E 

01 

1.481E-04 

9.722E-04 

0.504 

1.999 

118 

0 

0 

60000. 

8.416E 

04 

l. 33 7E 

02 

9. IOOE 

01 

1 .547E-04 

9. 308E-04 

0.504 

1.999 

120 

0 

0 

65000. 

1.109F 

05 

1.920E 

02 

2.163E 

02 

1 • 6 10E-04 

8 . 943E-04 

0.504 

1.999 

123 

0 

0 

70000. 

1.384E 

05 

2 . 62 IE 

02 

4.534E 

02 

1.671F-04 

8.6I8F-04 

0.504 

1.999 

125 

0 

0 

75000. 

1.687E 

05 

3. 433E 

02 

8.680E 

02 

1.729E-04 

8 . 326E-04 

0.504 

1.999 

127 

0 

0 

80000. 

2.015E 

05 

4.348E 

02 

1.542E 

03 

1 • 786E-04 

8.062E-04 

0.504 

1.999 

129 

0 

0 

35000. 

2. 370F 

05 

5.357E 

02 

2.574E 

03 

1.841E-04 

7.821E-04 

0.504 

1.999 

131 

0 

0 

90000 . 

2.749E 

05 

6.449E 

02 

4.07RF 

03 

1.394E-04 

7 . 601E-04 

0.504 

1.999 

133 

0 

0 

95000. 

3.152E 

05 

7.614E 

02 

6.036E 

03 

1.946E-04 

7. 398E-04 

0.504 

1.999 

136 

0 

0 

100000 . 

3.57QE 

05 

0.842E 

02 

8.889E 

03 

1.997F-04 

7.211E-04 

0.504 

1.999 

137 

0 

0 



TABLE 5 
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MASS 

FRACTION OF 

atomic MVQP nGEN IS 

0 

.0 

GAS 

OFNSITY IS 

l .OOOOE- 

96 (G&/CM3J 



TEMP 

PB 

OPB 

E/Rolo 


H/Vo 


S/R c 


CV/R 0 


CP/R<, 


A/AO 


10000* 

2. 050F-01 

1. 870F-08 

5.509F 

01 

9 • 1 7 1 F 

01 

2.553E 

01 

1.573F 

00 

2.878E 

00 

6.000E 

00 

11000. 

2.256F-01 

1. 389F-07 

6. 11 IE 

01 

1.014F 

02 

2.569F 

01 

1.740F 

00 

2.789E 

00 

6.190E 

00 

12000. 

2.464E-01 

7.41PE-07 

6 * 81 2 E 

01 

1 .121E 

02 

2.585E 

01 

2. 142F 

00 

3. 196E 

00 

6.275E 

00 

13000. 

2.679F-01 

3 • 071 E- 06 

7 . 73 OF 

01 

1.281F 

02 

2.605F 

01 

2.962E 

00 

4 .O q R E 

00 

6.294E 

00 

14000. 

2.905E-01 

1 .039E-05 

9.062F 

01 

1 .425E 

02 

2.632F 

01 

4.436E 

00 

5.740E 

00 

6.327E 

00 

15000 . 

3. 1526-01 

2 • 979E - 05 

1. 10QF 

0? 

1 .672E 

02 

2.671E 

01 

6.S17E 

GO 

8.438E 

00 

6.427E 

00 

15000. 

3.436E-01 

7.449F-05 

1 . 42 OF 

02 

2 . 034F 

02 

2. 725E 

01 

1.032E 

01 

1.250E 

01 

6.605F 

00 

17000. 

3. 774E-01 

1. 655E-04 

1.880E 

02 

2.884E 

02 

2.801E 

01 

1.499E 

01 

1.81 IE 

01 

6.860E 

00 

18000 . 

4. 1R6E-01 

3. 31 1F-04 

2 . 52°F 

0? 

3.276E 

02 

2.902E 

01 

2.060F 

01 

2.516E 

01 

7.193E 

00 

10000. 

4.69 IE-0 1 

6. 019E-04 

3.398E 

02 

4.235E 

02 

3.031F 

01 

2.671E 

01 

3.318F 

01 

7.596E 

00 

20000. 

5 • 2 98E-0 1 

1.002F-03 

4 • 47 OE 

02 

5. 41 EE 

02 

3.1R1E 

01 

3. 21? p 

01 

4.076E 

01 

8.074F 

00 

21000. 

6.003E-01 

1.531 E -03 

5.723E 

02 

6 . 7°2 E 

02 

3. 349E 

01 

3.598F 

01 

4.644E 

01 

8.603E 

00 

22000. 

6.781E-01 

2. 157F-03 

7.076E 

02 

«.284E 

02 

3.520E 

01 

3.722E 

01 

4.850E 

01 

9.160E 

00 

23000. 

7.597E-01 

2.B19E-03 

8 • 41 OE 

02 

9, 762E 

02 

3.682E 

01 

3.539E 

01 

4.623E 

01 

9.729E 

00 

24000. 

8 • 401 E -01 

3.436E-03 

9.634E 

02 

1 . 11 3E 

03 

3.824^ 

01 

3. 195E 

01 

4.043E 

01 

1.028F 

01 

25000. 

9.15«E-01 

3 • °5CF- 03 

1.067E 

03 

1.730? 

03 

3.940F 

01 

2.841E 

01 

3.296F 

01 

1.080E 

01 

26000. 

9. 350E-01 

4. 335F-03 

1 .150F 

03 

1 .325E 

03 

4.0?9F 

01 

1.97RE 

01 

2.568F 

01 

1 .131E 

01 

27000. 

1 • 04 BE 00 

4.6 OFF - 03 

1. ?13F 

03 

1 .399F 

03 

4.0Q4F 

01 

1.508E 

01 

1 .971E 

01 

1. IR1F 

01 

28000. 

1. 105F 00 

4. 76RE-03 

1.261E 

03 

1 .457E 

03 

4 * 1 4 1 E 

01 

1. 140F 

01 

1 .819F 

01 

l .23 1 E 

01 

29000 . 

1.157F 00 

4. 838E-03 

1.297E 

03 

1 .503E 

03 

4. 177F 

01 

8.767E 

00 

l . 1 9 8 E 

01 

1 • ?80E 

01 

30000. 

1.206F 00 

4.872E-03 

1.326E 

03 

1 .541E 

03 

4. 203F 

01 

6.9Q6E 

00 

9.825F 

00 

1 .330E 

01 

32000. 

1.297F 00 

4 . 85 4E * 03 

1.369F 

03 

1 . 600E 

03 

4.241E 

01 

5.031F 

00 

7.466E 

00 

1.423E 

01 

34000. 

1.395E 00 

4.7«5E-03 

1.403E 

03 

1 .649E 

03 

4.269E 

01 

4.343E 

00 

6 . 6 1 7 c 

00 

1.493E 

01 

36000. 

1.471F 00 

4 . 7 12 E“03 

1.435E 

03 

l .697E 

03 

4.294E 

01 

4. 538F 

00 

6.790E 

00 

1 .827E 

01 

38000. 

1.559E 00 

4. 677P-03 

t . 472E 

03 

l .740F 

03 

4 . 3 2 1 E 

01 

8 . 74 3 E 

00 

8.1 30F 

00 

1 .528E 

01 

40000. 

1.651E 00 

4.7HE-03 

1.523F 

03 

1.817E 

03 

4.357F 

01 

8.483E 

00 

1.121F 

01 

1.519E 

01 

42000. 

1.7S2E 00 

4. R93E-03 

1.601E 

03 

1 .91 3E 

03 

4 . 409F 

01 

1. 322E 

01 

1.67FF 

01 

1 .824E 

01 

44000. 

l . 87 1 E 00 

5. 301F-03 

1.722^ 

03 

2.058E 

03 

4. 485E 

01 

2. 01 OE 

01 

2.503F 

01 

1 .549E 

01 

45000. 

1.938E 00 

5.613E-03 

1.302E 

03 

2.14RE 

03 

4 * 5 35E 

01 

2. 408E 

01 

2.996E 

01 

1 .869E 

01 

50000. 

2.374F 00 

8. 3 7 RF - 03 

2.413E 

03 

2 . 8 35 E 

03 

4.895E 

01 

4. 060 F 

01 

8. 195E 

01 

1.728E 

01 

55000. 

2.912E 00 

1.218E-02 

3 • 1 7 1 E 

03 

3 .6R9E 

03 

5.280F 

01 

3.910E 

01 

5.088E 

01 

1 .924E 

01 

60000. 

3.424F 00 

1 .504E-0? 

3.772E 

03 

4 .3 8 1 E 

03 

5 • 5 6 7 E 

01 

2.605F 

01 

3 . 4 1 IF 

01 

2.122E 

01 

65000. 

3.856E 00 

1 • 63 6E-02 

4.141F 

03 

4.827F 

03 

5.729E 

01 

1. 518E 

01 

2.053F 

01 

2.318E 

01 

70000. 

4. 227E 00 

1 . 667 F -02 

4.360E 

03 

8 . 1 1 2 p 

03 

5.317E 

01 

9.468F 

00 

1 .386E 

01 

2.816E 

01 

75000. 

4.566F 00 

1. 6S3F-02 

4.507E 

03 

5.319E 

03 

5.873E 

01 

6.861E 

00 

1. 04 IE 

01 

2 . 702 E 

01 

80000. 

4 • 8 Q 0E 00 

1. 621E-02 

4.620F 

03 

8.491 F 

03 

5 • 9 1 3E 

01 

5.684E 

00 

8.986E 

00 

2. 86 IF 

01 

85000. 

5.203F 00 

1 • 58 IF - 02 

4. 718F 

03 

5.648E 

03 

5.945E 

01 

8 . 1 3 OF 

00 

8.316E 

00 

2.991F 

01 

90000. 

5.516E 00 

1. 543F-0? 

4.809F 

03 

5.792F 

03 

5 . 974F. 

01 

4.986E 

no 

7.9R0E 

00 

3.103E 

01 

95000. 

5.826E 00 

1 . 506E-0? 

4.897F 

03 

5.935E 

03 

5.999F 

01 

4. 713E 

00 

7.R02E 

00 

3.203E 

01 

100000 . 

6.136E 00 

1.471E-02 

4.983F 

03 

6.076E 

03 

6.023E 

01 

4.634F 

00 

7.701E 

00 

3.294F 

01 



MASS FACTION OF ATOMIC HYDROGEN IS 0.331 


GAS DFNSITY IS 1.0000E-06 <GR/C*3> 


TFMP 

PB 


DPB 

E'RA 


H/<Vo 


S/R 0 


C V/Pq 


CP/R 0 


A/AO 


10000. 

4. 191E- 

01 

1.148E-04 

2.024F 

02 

2.50&E 

02 

3. 749E 

01 

8 • 3 7 OE 

00 

1 . 07 OF 

01 

6.522E 

00 

11000. 

4.753E- 

01 

3.4 c '7E-04 

2.413F 

02 

3.049E 

02 

3.350E 

01 

1.310E 

01 

1.636F 

01 

6 . 81 7E 

00 

12000 . 

5.438F- 

01 

8.417F-04 

2.993E 

0 2 

3 . 7? 1 E 

02 

3.987E 

01 

L.874E 

01 

2.348E 

01 

7.231E 

00 

13000 . 

6.274F- 

01 

1.709(7-03 

3. 792F 

02 

4. 62 IE 

02 

4.160E 

01 

2.411F 

01 

3.069F 

01 

7.743E 

00 

14000. 

7.260F- 

01 

2.960E-03 

4.7?*E 

02 

5.690E 

02 

4 . 3 5 1 E 

01 

2.736E 

01 

3.550E 

01 

0. 340F 

00 

15000 . 

8.347F- 

01 

4.439F-03 

5.748E 

02 

6. 862F 

02 

4.544E 

01 

2.743F 

01 

3.612F 

01 

8.971E 

00 

15000. 

9.465E- 

01 

5.908F-03 

6.704F 

02 

7.066^ 

02 

4.712E 

01 

2.459F 

01 

3.25RF 

01 

9.610E 

00 

17000. 

1.054E 

00 

7. 1 1 5E-03 

7.531E 

02 

8. 9356 

02 

4.850^ 

01 

2.045E 

01 

2.720F 

01 

1 .023E 

01 

13990 . 

1 . 155F 

00 

3 . 90 l c -03 

8.213F 

0? 

9.751F 

07 

4.9S6F 

01 

1.712F 

01 

2. 282 F 

01 

1 .079E 

01 

10000. 

l . 750E 

00 

8 • 644E -03 

8 • p 1 3F 

0 ? 

1 .048F 

03 

5.045F 

01 

1.605E 

01 

2.124E 

01 

1.124E 

01 

20000. 

1.346E 

00 

9. 1 9Q E-03 

9.421E 

02 

l . I21E 

03 

5. 130E 

01 

1.753E 

01 

2 • 23 8 E 

01 

1.158E 

01 

21000 . 

1.446F 

00 

9.7T8E-03 

1.012E 

03 

1 .205E 

03 

5.224E 

01 

2.087E 

01 

2 • 679E 

01 

1.190E 

01 

22000. 

1.553F 

00 

i .047F-02 

1.095E 

03 

I • 302 E 

03 

5.329E 

01 

2.413E 

01 

3.091E 

01 

1.228E 

01 

23000. 

1 .667F 

00 

1.175E-02 

1. 187E 

03 

1 .409F 

03 

5 . 44 1 F 

01 

2.579F 

01 

3.305E 

01 

t.272F 

01 

24000. 

1.796E 

00 

1. 203F-07 

1 • 23 1 F 

03 

1 . 8 1 Q E 

03 

5.550E 

01 

2.501E 

01 

3.225E 

01 

1.321E 

01 

25000 . 

1 . 90 3E 

00 

1 .771 c -02 

1.368F 

03 

1 .621F 

03 

5 . 64 7F 

01 

2. 2 3 2F 

01 

2.903E 

01 

1 .372 E 

01 

2600C. 

7.016E 

00 

1 .323F-07 

1 .443E 

03 

1 .71 26 

03 

5 . 7 2 0 E 

01 

1.874F 

01 

2* 469F 

01 

1.427E 

01 

27000 . 

2. 123F 

00 

1 .357E-02 

1.505F 

03 

1.78SE 

03 

5 . 79? E 

01 

l • 5 2 1 F 

01 

2.043F 

01 

1 .4846 

01 

78000. 

2.224E 

00 

1.377E-02 

1.555F 

03 

l . 8 52 F 

03 

5 . 84 l r 

01 

1.225F 

01 

1.686E 

01 

1.542E 

01 

20000. 

2 • 37 OF 

00 

1. 394E-02 

1.596F 

03 

1 . 9 08 F 

03 

5. 88 OE 

01 

9.994F 

00 

1 .415E 

01 

1.602E 

01 

30000. 

2.412E 

00 

1. 383E-02 

1 . 62 9E 

03 

1 . 951 F 

03 

5 • 9 1 1 F 

01 

8.368F 

00 

1.270E 

01 

1 .662F 

01 

32000 . 

2. 587E 

00 

1. 364F- 02 

1.633F 

03 

2.028E 

03 

5.958E 

01 

6.447E 

00 

9.902E 

00 

1.771E 

01 

34000 . 

2.758E 

00 

1. 339F-02 

1.726F 

03 

2.094E 

03 

5.994F 

01 

5. 589F 

00 

9.863F 

00 

1 .862E 

01 

35000 . 

2.925 E 

00 

1. 31CE-0? 

1 . 75 6E 

03 

2.157E 

03 

6.025E 

01 

5.301F 

00 

8.497F 

00 

1 .930E 

01 

33000. 

3.097E 

00 

1 .284F-07 

1 .305^ 

03 

?.21«E 

03 

6 • 0 54 F 

01 

5.448E 

00 

3.636E 

00 

1.974E 

01 

40000. 

3. 257E 

00 

1 . 759E-07 

1 . 847c 

03 

2.282F 

03 

5. 083F 

01 

6 • 1 0 1 E 

00 

9.365E 

00 

1 . 9946 

01 

42000. 

3.42PE 

00 

1 .245E-02 

1.99 AF 

03 

2. 354E 

03 

6. 1 16F 

01 

7.466F 

00 

1 .09 1 F 

01 

1.9946 

01 

44000. 

3.607E 

00 

1 .246P-02 

1 . 9 5 Q F 

03 

2.441F 

03 

6. 1 56E 

01 

9.790F 

00 

1.359F 

01 

1 .990E 

01 

45000. 

3.699F 

00 

1 . 253F-02 

1 .997F 

00 

2.492E 

03 

6. 1 7QE 

01 

l. 135F 

01 

1.539F 

01 

1.991E 

01 

5000C . 

4.224E 

00 

1 . 3*4E-0? 

2. 294F 

03 

2 . 8 8®F 

03 

6.349E 

01 

2. 1 1 4E 

01 

2.719E 

01 

2 .0556 

01 

55000. 

4. R43E 

00 

1.639E-02 

7 • 729F 

03 

3 . 3 77 E 

03 

6.575E 

01 

2.437F 

01 

3.157F 

01 

2. 199E 

01 

50000 . 

5.432E 

00 

1 .957F-02 

3. 1 2 p E 

03 

3. 860F 

03 

6.755F 

01 

1.845F 

01 

2.460E 

01 

2.382E 

01 

65000. 

6. 061E 

00 

l .954F-0? 

3.403E 

03 

4 . 2 1 3 £ 

03 

6. 886F 

01 

1.207E 

01 

1.696E 

01 

2.587F 

01 

70000. 

6. 593E 

oo 

1 .966F-0? 

3.5«7F 

03 

4.469E 

03 

6 . 9 5 1 E 

01 

8.475E 

00 

1.266F 

01 

2.793E 

01 

75000. 

7.094E 

00 

1.936F- 02 

3. 725F 

03 

4.674E 

03 

7.013E 

01 

6.786F 

00 

1.065E 

01 

2.975E 

01 

8 0000. 

7.585E 

no 

1. 395E-02 

3.841F 

03 

4. 856F 

03 

7.054F 

01 

6.013E 

00 

9.721E 

00 

3.125E 

01 

95000. 

9.069E 

00 

1 . 34 QC -02 

3 . 94 3 F 

03 

8.028F 

03 

7. 039 c 

01 

5.654F 

00 

9.778E 

00 

3.252E 

01 

90000. 

S.547F 

00 

K802E-02 

4 . 04 °F 

03 

5. 193F 

03 

7. 1 21F 

01 

5.473F 

00 

9.059E 

00 

3.362E 

01 

95000. 

9.023E 

00 

1 . 756E-02 

4 . 1 48 p 

03 

8.386E 

03 

7.1 50E 

01 

5.378F 

00 

8.943E 

00 

3.463E 

01 

1 00000. 

9.507F 

00 

1 .715F-02 

4.246E 

0 3 

5.5186 

03 

7. 178E 

01 

5.376E 

00 

8.875F 

00 

3.559E 

01 


100 


MaSS FRACTION OF ATOMIC HYDROGEN IS 0.600 GAS DFNSITY IS 1.0000F-06 (GR/CM3) 


TFMP 

P R 


DPB 

E/V« 


H/* 0 T 0 


S/P 0 


CV/R 0 


CP/8 0 


A/AO 

10000. 

5. R57F- 

01 

1 .806F-04 

2 • 34 RF 

02 

2.924E 

02 

3. 719F 

01 

R.423E 

00 

1.079P 

or 

6.613F 

00 

11000. 

6.640P- 

01 

6. 500E-04 

2 • 74 1 F 

07 

3.394E 

0? 

3 . fl 2 1 F 

01 

l.3?RF 

01 

1.661E 

01 

6.906E 

00 

12000 . 

7.593E- 

01 

1.363E-03 

3.33RE 

07 

4.CR4F 

02 

3.963E 

01 

1.946F 

01 

2.437P 

01 

7.317E 

00 

13000. 

8. 737F- 

01 

7. 345E-03 

4. 167P 

0? 

5 . 029 F 

02 

4.1 44E 

01 

2.5R5F 

01 

3.29SF 

01 

7. 841 E 

00 

14000. 

1 .023F 

00 

5.112E-03 

5. 216F 

0? 

6.218E 

02 

4.357F 

01 

3 . 1 0 I F 

01 

4 . 04 IF 

01 

8.456E 

00 

15000. 

1. IR9E 

00 

8.053E-03 

6.404F 

02 

7.566E 

02 

4.581E 

01 

3. 335E 

01 

4.428F 

01 

9 . 1 3 7 E 

00 

16000 . 

1.367F 

00 

l. 127E-02 

7.622E 

02 

R.957E 

02 

4.706E 

01 

3.226E 

01 

4.375F 

01 

9.836E 

00 

17000. 

1 . 54 6 F 

00 

1.427E-02 

3.747E 

02 

1.025F 

03 

4.987E 

01 

2. 8 3 3 F 

01 

3.814F 

01 

1.053F 

01 

13 0 00 . 

1.720E 

00 

l.67«F-02 

9.63 IF 

02 

1 .136E 

03 

5. 128F 

01 

R.338E 

01 

3.162F 

01 

l . 12 IE 

01 

1900D . 

1 . 830E 

00 

1 . 856E-02 

1.045F 

03 

1.228F 

03 

5.242F 

01 

l. 896F 

01 

2.575F 

01 

l .184E 

01 

7.0000 . 

7.07PE 

00 

l . 977 F - 0 7 

l .109F 

03 

l • 3 07 F 

03 

5 • 332E 

01 

1.809F 

01 

2.192F 

01 

1.239E 

01 

21000 . 

2.171E 

.00 

7.061^-02 

1. 165F 

03 

1 .377E 

03 

5. 407F 

01 

1.494P 

01 

2.029F 

01 

1 .2R6E 

01 

27000. 

2.311E 

00 

2. 127F-02 

1.270E 

03 

1 .445F 

03 

5.476F 

01 

1.503F 

01 

2.025E 

01 

1.324E 

01 

73000. 

2.457E 

00 

7. 135E-02 

1. 776F 

03 

1 .515E 

03 

5.544F 

01 

1.545E 

01 

2.071F 

01 

1.361F 

01 

74000. 

2.5Q4E 

00 

2.738E-02 

1 .332E 

03 

1 .585F 

03 

5.610F 

01 

1.536F 

01 

2.059F 

01 

1.402E 

01 

25000 # 

?. 736F 

00 

2. 7 33E - 02 

l. 337E 

03 

1.654F 

03 

5.671F 

01 

l • 440 F 

01 

1 .94 5 E 

01 

1.447E 

01 

26000. 

2.P75F 

00 

7.316F-02 

l .437F 

03 

1 .71RE 

03 

5. 724F 

01 

l. 280E 

01 

1 .755F 

01 

1 .498E 

01 

27000. 

3 • 0 1 OF 

00 

2. 334F-C2 

1.431E 

03 

1 .775F 

03 

5 .769F 

01 

1.101F 

01 

1 • 5 4 7 E 

01 

1.582E 

01 

78000. 

3. 136F 

00 

7. 326E-02 

1.5L7P 

03 

1 . 824E 

03 

5. P06F 

01 

9.37RE 

00 

1.34RP 

01 

1 .607E 

01 

79000 . 

3.263F 

00 

2.320E-0? 

l • 54°E 

03 

1.86RE 

03 

5.R37F 

01 

8.078E 

00 

1.193F 

01 

1.665F 

01 

K 30000. 

3.336E 

00 

2. 307E-02 

1.577F 

03 

1 • 908 F 

03 

5 • 8 62 F 

01 

7.105E 

00 

1.077F 

01 

1.721E 

01 

o 37000. 

3.626P 

00 

2. 764E-0? 

1 .674E 

03 

1 .979E 

03 

5.904F 

01 

5.907F 

00 

9. 32 BE 

00 

1.822E 

01 

34000. 

3 • 86 1 E 

00 

2. 71 5F-0? 

1 • 665 F 

03 

2.043E 

03 

5.938F 

01 

5.333F 

00 

8.630E 

00 

l .906E 

01 

36000 . 

4.094E 

00 

7. 165F-02 

1.703E 

03 

2.104F 

03 

5.967E 

01 

5.Q8SE 

00 

8.319F 

00 

l .978E 

01 

38000. 

4.375F 

00 

2. 1 16E-07 

1.741F 

03 

2.164E 

03 

5. 995F 

01 

5.04RF 

00 

9.256F 

00 

2.031 E 

01 

40000. 

4.557F 

00 

2.072E-02 

1 .7785 

03 

2.225F 

03 

6.021E 

01 

5 . 210 ^ 

00 

8.425F 

00 

2.074E 

01 

47000. 

4. 733E 

00 

2.074E-07 

1.317E 

0 3 

2.786F 

03 

6.047F 

01 

5.636F 

00 

8.908F 

00 

2.100F 

01 

44000. 

5.019R 

on 

l • 997 c - 02 

1.861E 

03 

2.353E 

03 

6.075F 

01 

6.410F 

00 

9.785F 

00 

2.114E 

01 

45000. 

S.137F 

00 

1.9B6E-02 

1 .335T 

03 

? • 3 8 Q E 

03 

6.090F 

01 

6.954E 

00 

1.041F 

01 

2.117E 

01 

5000C. 

5. 766E 

00 

1.998E-02 

2.048F 

03 

7.613E 

03 

6 . 1 83F 

01 

l. 101F 

01 

1 • 51 7E 

01 

2.145F 

01 

55000. 

6. 45QF 

00 

2.109F-0? 

2.279F 

03 

2.913E 

03 

6.303F 

01 

1.351F 

01 

1.827F 

01 

2.244F 

01 

60000. 

7. 1 7 t E 

00 

7. 2L9E-02 

2.512E 

03 

3.216F 

03 

6.414F 

01 

1.143E 

01 

1.594F 

01 

2.404E 

01 

65000. 

7. 35 2 F 

00 

2.254E-02 

2.693E 

03 

3.463F 

03 

6.493F 

01 

8.426E 

00 

1 • 24 IF 

01 

2.593E 

01 

70000. 

3 . 5 02 F 

00 

2.734F-02 

2.R79E 

03 

3.663E 

03 

6. 54RF 

01 

6.617F 

00 

1.028F 

01 

2.776E 

01 

75000. 

9. 123E 

00 

2. 185E-07 

2.940E 

03 

3 • 8 37 E 

03 

6.590E 

01 

5.740F 

00 

9 . 248 F 

00 

2.931F 

01 

80000. 

9. 750E 

00 

?• L31E-02 

3.042F 

03 

3 . 9 99 p 

03 

6.626E 

01 

5. 349F 

00 

8 • 766 E 

00 

3.060F 

01 

35000. 

1.037E 

01 

2 • 074F- 02 

3. 137E 

03 

4.156F 

03 

6.658F 

01 

5.157E 

00 

B.534F 

00 

3.172F 

01 

90000. 

1 .CORE 

01 

2 . 02 2E-02 

3.231F 

03 

4. 3 1 OF 

03 

6.687E 

01 

8.062E 

00 

8.41 5 F 

00 

3.274F 

01 

95000. 

1. 159E 

01 

1 • 97 1 E - 02 

3.323E 

03 

4.463F 

03 

6.714F 

01 

5.0I2E 

00 

8.351F 

00 

3.369E 

01 

100000. 

1. 720E 

01 

1 .927E-02 

3.414F 

03 

4.613E 

03 

6.740E 

01 

4.985F 

00 

8.320F 

00 

3.459E 

01 
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mass pr act i on op atomic hydrogen is o.boo 


f, AS DENSITY IS 1.0000E-06 (GR/CM3) 


TEMP 

PB 


DPB 

E/R 0 T„ 


H/RJo 


S/R 0 


CV/R 0 


CP/Rq 


A/AO 

1 0003 • 

7. 100E- 

01 

2.252F-04 

2. 174E 

02 

2.683F 

02 

3.218F 

01 

7.229E 

00 

9.288E 

00 

6.224F 

00 

11000. 

8.040F- 

•01 

6.R90F-04 

2.811F 

02 

3.087E 

02 

3. 305F 

01 

1.142E 

01 

1.428E 

01 

6.491E 

00 

12000. 

9. 1R7F- 

01 

1.720E-03 

3.023F 

02 

3.68CE 

02 

3.426E 

01 

1.675E 

01 

2.099E 

01 

6.872F 

00 

13000. 

1.061F 

00 

3.627E-03 

3.747E 

02 

4.505F 

02 

3.585F 

01 

2.264F 

01 

2.883F 

01 

7.353E 

00 

14000. 

1.236E 

00 

6.617E-03 

4.674E 

02 

5.556E 

02 

3.772E 

01 

2.771F 

01 

3 • 6 1 OF 

01 

7.925F 

00 

15000 . 

1.440E 

00 

1.063E-02 

5.750F 

02 

6.775F 

02 

3.975E 

01 

3.064E 

01 

4.076E 

01 

8.56RF 

00 

16000. 

1 . 665E 

00 

1.525E-02 

6. 876F 

02 

8.059F 

02 

4.174F 

01 

3.063E 

01 

4.133F 

01 

9.280E 

00 

17000. 

1.896E 

00 

1 .O80E-0? 

7. 96 IF 

02 

9.306E 

02 

4.354E 

01 

2.792E 

01 

3.786F 

01 

9.924F 

00 

18000. 

2 • l 2 1 E 

00 

2.370F-02 

8.908E 

02 

L .041 E 

03 

4 . 502 E 

01 

2.355E 

01 

3.202F 

01 

l .058E 

01 

10000. 

2.331E 

00 

2 • 666F-02 

9.686E 

02 

1.134F 

03 

4.617E 

01 

1.896C 

01 

2.590E 

01 

1.121F 

01 

200O0. 

2.526F 

00 

2.S69F-02 

l . 03 IP 

03 

1.210E 

03 

4.705E 

01 

1.516E 

01 

2.090E 

01 

1.181F 

01 

21000. 

2.707F 

00 

3 • GOOF -0 2 

1 . 09 IF 

03 

l .273E 

03 

4.772E 

01 

1.284E 

01 

1.746F 

01 

1 .236F 

01 

22000. 

2.879E 

00 

3.08 IE- 02 

1. L24E 

03 

1. 328E 

03 

4.826E 

01 

l.IOOE 

01 

1.543F 

01 

1.285E 

01 

23000. 

3.045F 

00 

3 • 13 IE-02 

1.163F 

03 

1 .379F 

03 

4.873E 

01 

1.016E 

01 

1.431E 

01 

1.328E 

01 

24000 • 

3. 207P 

00 

3. 163E-02 

I.199F 

03 

1 • 4 2 6 F 

03 

4.915E 

01 

9.862E 

00 

1.353E 

01 

1 .369E 

01 

25000. 

3.367E 

00 

3. l*lF-02 

1 .23 3F 

03 

1.472F 

03 

4.953E 

01 

8.898E 

00 

1.270F 

01 

1.412F 

01 

26000. 

3. 525E 

00 

3. 186E-02 

1.264F 

03 

1 .514F 

03 

4.986E 

01 

8.097F 

00 

1.173F 

01 

1.457E 

01 

27000. 

3. 679E 

00 

3.1 80F-02 

1.292F 

03 

I . 583F 

03 

5.015F 

01 

7.254E 

00 

1.071E 

01 

1.S06E 

01 

28000. 

3. 830E 

00 

3. 164E-02 

I. 3I7F 

03 

l .889E 

03 

5.040F 

01 

6.489E 

00 

9.789F 

00 

1.556E 

01 

29000. 

3.978E 

00 

3. 140E- 02 

1.340F 

03 

1 .623F 

03 

5.062E 

01 

5.864F 

00 

9.037F 

00 

1.605E 

01 

30000. 

4. 124E 

00 

3. 110E-02 

l .360F 

0 3 

1.654F 

03 

5.081E 

01 

8. 388F 

00 

8.461E 

00 

l .65 IE 

01 

32000 . 

4 • 4 1 1 F 

00 

3.043E-02 

1 .39PP 

03 

1.712E 

03 

5.113E 

01 

4.788F 

00 

7.730F 

00 

1.735E 

01 

34000. 

4.694E 

00 

2 o 97 1 F -02 

1.432P 

03 

1 . 766F 

03 

5 . 1 41 E 

01 

4.483E 

00 

7.353E 

00 

1.806E 

01 

36000 . 

4.966E 

00 

2.885F-02 

1 .463F 

03 

1 . 8 17 F 

03 

5.1 66E 

01 

4.338E 

00 

7. 180F 

00 

1 .866E 

01 

38000. 

5.245F 

00 

2.818E-0? 

I. 495F 

03 

1 . 869F 

03 

5. 180F 

01 

4. 285F 

00 

7.106F 

00 

1.921 F 

01 

40000. 

5.575E 

00 

2. 755E-02 

1.526E 

03 

l . 920 E 

03 

5 . 2 1 IE 

01 

4.311F 

oc 

7. 124F 

00 

1.969E 

01 

42000 . 

5.804E 

00 

2.69RF-0? 

1.55RF 

03 

l .972F 

^3 

5.233E 

01 

4.424F 

00 

7.244E 

00 

2 . 01 OF 

01 

44000. 

6.0R5E 

00 

7 • 647E -0 2 

1 . 892F 

03 

2.026E 

03 

5.2 54F 

01 

4.653E 

00 

7.499E 

00 

2.042E 

01 

45000. 

6.226E 

00 

2. 624E-02 

1.609F 

03 

2.083F 

03 

5.264E 

01 

4.822F 

00 

7.690E 

00 

2.055E 

01 

50000. 

6.Q36E 

00 

? • 540E-0 2 

l .708F 

0 3 

2.203E 

03 

5.322F 

01 

6.194F 

00 

9.288E 

00 

2 . 1 OIF 

01 

55000. 

7.686E 

00 

?. 5P9F-0 2 

1.834F 

03 

2. 383E 

03 

5. 337F 

01 

7.294F 

00 

l .06 1 E 

01 

2.176E 

01 

60000. 

8 © 4 5 1 F 

00 

2.532E-02 

1 ,964F 

03 

2.868F 

03 

5. 449F 

01 

6.709F 

00 

9.97SE 

00 

2.308E 

01 

65000. 

9.202E 

00 

2 • 504E-02 

2 . 0 77E 

03 

2.735F 

03 

5.40RE 

01 

8.593E 

00 

8.68 OE 

00 

2.465E 

01 

70000. 

9.936E 

00 

2.44QE-0 2 

2. 172F 

03 

2.882E 

03 

5.536F 

01 

4.874E 

00 

7.834E 

00 

2.609E 

01 

75000. 

1 .066F 

01 

2.385E-02 

2.258F 

0 3 

3.020E 

03 

5.560P 

01 

4. 528E 

00 

7.417F 

00 

2. 732 E 

01 

80000. 

1. 13^E 

01 

2. 315F-02 

2. 33 3 E 

03 

3 . 1 82 C 

03 

5.5Q7E 

01 

4.363E 

00 

7.227E 

00 

2.837F 

01 

85000. 

1.209E 

01 

? • ? 52E - 0? 

2.417F 

03 

3.282E 

03 

5.623E 

01 

4.285F 

00 

7. 13 OF 

00 

2.932F 

01 

90000. 

1 • ? ROE 

01 

2. 192E-02 

2 * 495F 

03 

3.412F 

03 

5.64BF 

01 

4.246E 

00 

7 , 08 IF 

00 

3.022E 

01 

95000 . 

1.352F 

01 

2. 136F-02 

2.573F 

03 

3.840E 

03 

5.671E 

01 

4.228E 

00 

7.053F 

00 

3.10RE 

01 

100000 . 

1.42 3E 

01 

2. 084E-02 

2 . 68 OF 

03 

3.669E 

03 

5.692F 

01 

4. 213F 

00 

7.036E 

00 

3.190E 

01 
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MASS fraction OF ATOMIC hydrogen IS 1.000 


GAS DENSITY IS 1.0000E-06 (GR/CM3) 


TEMP 

PB 


OPR 



"-"Vo 


S/R 0 


C V/Ro 


CP/Ro 


A/AO 

L 0000 • 

8.340E- 

01 

2.673E-04 

1.652F 

02 

2.027E 

02 

2.324E 

01 

5. 1 S5F 

00 

6.645E 

00 

5. 354F 

00 

11000 . 

9.433E- 

01 

8 . 203E-04 

l. 8Q?E 

02 

2.316F 

02 

2.3 86E 

01 

8 • 1 2 1 F 

00 

1.01 8E 

01 

5.577E 

00 

12000. 

1.076E 

00 

2.05SE-03 

2.259F 

02 

2.742E 

02 

2. 473E 

01 

1 .200E 

01 

1.503E 

01 

5.994F 

00 

130 00. 

1. 242F 

00 

4. 375P-03 

2.77EF 

02 

3.932 E 

02 

2 • 5 86 E 

01 

1.627F 

01 

2.072E 

01 

6.3026 

00 

14000. 

1.445E 

on 

8.06PE-03 

3.447F 

02 

4.093 c 

02 

2.722E 

01 

2.020E 

01 

2.633E 

01 

6.7886 

00 

15000. 

1.685E 

no 

1. 314E-02 

4.240F 

02 

4.992E 

02 

2.872E 

01 

2.278F 

01 

3.03BF 

01 

7.339E 

00 

15000 . 

1.952E 

00 

1.913E-02 

5 • 099 E 

02 

5.969F 

0? 

3.024F 

01 

2. 342F 

01 

3.16RF 

01 

7.919E 

on 

17000. 

2 • ? 3 2 F 

00 

2.527E-02 

5.941F 

02 

6.933E 

02 

3. 163F 

01 

2. 1 93F 

01 

2.986E 

01 

8.5066 

00 

18000. 

2. 513E 

00 

3 • 093F - 0 2 

6 . 6 8 5 P 

02 

7.S01E 

02 

3 • 2 79E 

01 

1.RQ9F 

01 

2 • 59 PE 

01 

9. 100E 

00 

19000. 

2.776E 

00 

3. 534E-02 

7 . 3 l P E 

02 

R.550F 

02 

3. 3 73E 

01 

1.549F 

01 

2.126F 

01 

9.6606 

00 

20000. 

3.020E 

00 

3. 848F-02 

7. 823F 

02 

9.1646 

0? 

3.444F 

01 

1.222E 

01 

1.692F 

01 

1 .0206 

01 

21000. 

3. 244^ 

00 

4. 050^-02 

8.220E 

02 

9.661E 

02 

3. 497F 

01 

9. 5 71 E 

00 

1.347E 

01 

1.074E 

01 

22000. 

3.452F 

00 

4. 165E-02 

8.533E 

02 

1 .007E 

03 

3.537E 

01 

7. 6 1 OF 

00 

1.094E 

01 

1.1266 

01 

23000. 

3.648F 

00 

4. 220E-02 

8. 785E 

02 

1 .041E 

03 

3 • 5 67 F 

01 

6.225E 

00 

9.169E 

00 

1.1776 

01 

24000. 

3. 835F 

00 

4.233E-02 

8.994E 

02 

1 . 070E 

03 

3.592E 

01 

5.269E 

00 

7.953F 

00 

1 .226E 

01 

25000 . 

4.015F 

00 

4.22 IF -02 

9. 17EE 

02 

I.096E 

03 

3.612F 

01 

4.615E 

00 

7.121F 

00 

1.272E 

01 

26000. 

4 . 1 9 1 E 

00 

4. 191E-0? 

9.336E 

02 

1.1206 

03 

3. 670E 

01 

4.165F 

00 

6.549F 

00 

1.314F 

01 

27000. 

4.363F 

00 

4. 152E-0? 

9.4S3E 

02 

1 .143F 

03 

3.644E 

01 

3.854E 

00 

6.151F 

00 

1 .353E 

01 

25 000 . 

4.523E 

00 

4 • Q77E -02 

9.614F 

02 

l . 163E 

03 

3.657F 

01 

3 • 63 OF 

00 

5.876E 

00 

1.388E 

01 

29000 . 

4.691E 

00 

4.029E-02 

9.745E 

02 

1 .IR4F 

03 

3.670E 

01 

3.477F 

00 

5.679E 

00 

1.4216 

01 

30000 . 

4.858^ 

00 

3. Q80F-02 

9 . 87 1 E 

02 

1.204E 

03 

3.6RIE 

01 

3. 367F 

00 

' 5.534F 

00 

1.4526 

01 

32000 . 

5. 1 90E 

00 

3.880E-0? 

1 . 01 IE 

03 

1.243F 

03 

3. 703E 

01 

3.227F 

00 

5.349E 

00 

1.5106 

01 

34000. 

5. 520E 

00 

3.782E-02 

1 .035E 

03 

1.281F 

03 

3.722E 

01 

3.148E 

00 

5.242E 

00 

1.5626 

01 

36000. 

5 . 84 PE 

00 

3.689F-02 

1 . 05 8F 

03 

1 .319E 

03 

3.740E 

01 

3. 1 01 E 

00 

5.177E 

00 

1.6116 

01 

38000. 

6. 176F 

00 

3 . 60 IF - 02 

1 .030P 

03 

1 .357E 

03 

3. 756F 

01 

3.072F 

00 

5. 135F 

00 

1.6586 

01 

40000. 

6.503F 

00 

3.517E-02 

1.103E 

03 

l .394F 

03 

3. 772F 

01 

3.053F 

00 

5.108F 

00 

1.7036 

01 

47000. 

6.81 PE 

00 

3.422E-0? 

1.125E 

03 

l . 430 F 

07 

3 .7R7F 

01 

3.042E 

00 

5.099F 

00 

1.745E 

01 

44000 . 

7. 145E 

00 

3. 350E-02 

1. 147F 

03 

1.467E 

03 

3. PQ1E 

01 

3.034E 

00 

5.085F 

00 

1.7876 

01 

45000. 

7. 309E 

00 

3. 315E-02 

1. 158F 

03 

1 .485F 

03 

3. SOPF 

01 

3.030F 

oc 

5.079E 

00 

1.8086 

01 

50000. 

8 . 1 2 5F 

00 

3. 156F-02 

1.214F 

03 

1 . 578 E 

03 

3.P40F 

01 

3 . 0 2 OF 

00 

5.059E 

00 

1.9076 

01 

55000. 

8.940F 

00 

3.016F-02 

1. 269E 

03 

l .670E 

03 

3.868b 

01 

3.0 14F 

00 

5.047F 

00 

2.0016 

01 

60000. 

9. 7 44E 

00 

2. 884E-02 

1. 324E 

03 

1 .761F 

03 

3.895E 

01 

3.012E 

00 

5.047F 

00 

2.0906 

01 

65000. 

1 .056E 

01 

2. 776E-02 

1.379F 

03 

1.853F 

03 

3.919F 

01 

3. 0 1 OF 

00 

5.041E 

00 

2.1766 

01 

70000. 

1.137E 

01 

2.679F-02 

1.434F 

03 

1 . 944F 

03 

3 * 941 F 

01 

3.009F 

00 

5.036E 

00 

2.2596 

01 

75000. 

1.219F 

01 

2. 592F-0? 

1.489R 

03 

2.036E 

03 

3.963E 

01 

3.008F 

00 

5.032E 

00 

2.339E 

01 

80000. 

1.299F 

01 

2 • 506H-P2 

1 . 5 4 4 F. 

0 3 

2.127E 

03 

3.981E 

01 

3.008E 

00 

5.035F 

00 

2.415E 

01 

85000. 

1. 381E 

01 

2.434P-Q 2 

1.590E 

03 

2.219E 

03 

3. 9PQF 

01 

3.007F 

00 

5.032F 

00 

2.490E 

01 

90000. 

1 .462F 

01 

2.368F-0? 

1 .654F 

03 

2.311E 

03 

4.016F 

01 

3.006F 

00 

5.029F 

oo 

2.5626 

01 

95000. 

1 . 544E 

01 

2. 306E-02 

1.709E 

03 

2.402E 

03 

4.033F 

01 

3.006E 

00 

5.027F 

00 

2.6336 

01 

100000 . 

1.625E 

01 

2.250E-02 

1. 764F 

03 

2.494E 

03 

4.048E 

01 

3.005F 

00 

5.025E 

00 

2.7026 

01 


103 


MASS FRACTION 0^ ATOMIC HYDROGEN IS 0.0 


GAS DENSITY IS 1.0000E-07 (GR/CM3) 


TFMP 

P9 

D p B 



M'W 0 


S/P 0 


CV/R 0 


CP/R 0 


A/AO 

10000. 

2. 051F-02 

3.323^-0° 

5.54RP 

01 

9.210F 

01 

2.785E 

01 

1 • 731 E 

00 

2.748E 

00 

5.9056 

00 

1 1000 . 

2.259F-0? 

2.465E-0R 

6.262F 

01 

1 .030F 

0? 

2.803E 

01 

2.259E 

00 

3. 3176 

00 

5 . 96 OF 

00 

12000. 

2.475F-02 

1.313E-07 

7.290F 

01 

1 • 1 7 1 P 

02 

2. 827E 

01 

3.513F 

00 

4.6936 

00 

5.939E 

00 

13000. 

2.7 0°F-02 

5 . 403E-07 

8.995E 

01 

1 .387F 

02 

2.865E 

01 

6.060F 

00 

7.5126 

00 

5.974F 

00 

1*000. 

2.979E-02 

I.P05E-06 

1. 196E 

02 

1 .7 2 p E 

02 

2.924F 

01 

1.051E 

01 

1.256E 

01 

6.1226 

00 

15000. 

3. 3145-02 

5 • 064E-06 

1 .698F 

02 

2.290E 

02 

3.019E 

01 

1.731E 

01 

2.0576 

01 

6.382E 

00 

15000. 

3.747E-02 

1. 219E-0* 

2.492E 

0? 

3.161E 

0? 

3. 159F 

01 

2 • 63? E 

01 

3.172F 

01 

6.7536 

00 

17000. 

4.314E-02 

2 • 546 E- 05 

3.640E 

02 

4 . 41 OF 

0? 

3.348E 

01 

3.628E 

01 

4.482E 

01 

7.235E 

00 

18000. 

5.078E-0? 

4.648E-05 

5 • 1 37 F 

02 

6.029E 

02 

3.5R1E 

01 

4.456E 

01 

5.638F 

01 

7.814E 

00 

19000 . 

5.862E-02 

7.434F-05 

6.846F 

02 

7 . 8 9 1 E 

02 

3. 834F 

01 

4.738F 

01 

6.138E 

01 

8.4556 

00 

20000. 

6. 748F-02 

1.047F-04 

P. 557F 

0? 

9.760E 

02 

4.074F 

01 

4.438F 

01 

5.6836 

01 

9. 1066 

00 

21000 . 

7.598E-02 

1.317F-04 

1.003F 

03 

1.139F 

03 

4.271E 

01 

3.559E 

01 

4.5166 

01 

R.724E 

00 

22000. 

8 • 353E-02 

1.513E-04 

1.U5E 

03 

1.264E 

03 

4. 413F 

01 

2. 545E 

01 

3.214E 

01 

1.030E 

01 

23000. 

9.001F-0? 

1.632F-0* 

1 . 1 9 2F 

03 

1 • 3 5? E 

03 

4.507E 

01 

1.712E 

01 

2.1R2E 

01 

1.085E 

01 

2*000 . 

9 . 564E-02 

1.691E-0* 

1.244E 

03 

1 .414F 

03 

4.567E 

01 

1.148E 

01 

I.501F 

01 

1.141F 

01 

75000. 

1 • 007F-01 

1.712E-0* 

1 • 2 7 Q F 

03 

1 . 45 P E 

03 

4.606F 

01 

8.030E 

00 

1.0926 

01 

1.199F 

01 

25000 . 

1.054E-01 

1.71 1 c - 0* 

1. 304E 

03 

1.492E 

03 

4.633F 

01 

6.013F 

00 

8.5486 

00 

1.2586 

01 

27000. 

1. 09PF-01 

1 .699F-04 

1 • 3 ? 4 C 

03 

1 • 5 20 E 

03 

4.454E 

01 

4.854E 

00 

7.190F 

00 

1.314E 

01 

25000. 

1. 142E-01 

l • 68 IE - 04 

1 • 74 0 F 

03 

1 • 5* 4 E 

03 

4.670E 

01 

4.205E 

00 

6.4276 

00 

1.3626 

01 

29000. 

1. 184E-01 

1 • 660E-04 

1 .355E 

03 

1 .566F 

03 

4.684F 

01 

3. 877F 

00 

6.036E 

00 

1.4016 

01 

30000 . 

1.227F-01 

1. 639F-04 

1.369F 

03 

1 * 5 R8 P 

03 

4.697E 

01 

3.787F 

00 

5.9186 

00 

1.429E 

01 

32000. 

1.31 1F-01 

1.601E-04 

1.39PF 

03 

1 .632E 

03 

4.723E 

01 

4.356E 

00 

6.5246 

00 

1 .4476 

01 

7*000. 

1 • 398E-0 l 

1.585E-04 

1.437F 

03 

l .686E 

03 

4.755E 

01 

6. 532 E 

00 

8.9926 

00 

1 .4256 

01 

36000. 

1 • 493E-01 

1.620E-04 

1.502F 

03 

1 .769F 

03 

4.8 06F 

01 

1.1 99 F 

01 

1.511E 

01 

1.4096 

01 

3 7000 • 

1.607E-01 

1. 756E-04 

1 • 6? 4 C 

03 

1 .910F 

03 

4. 895F 

01 

2. 20 IF 

01 

2.680E 

01 

1.426E 

01 

40000. 

1.752F-01 

2.056F-04 

1.833F 

03 

2.146F 

03 

5.042E 

01 

3.554E 

01 

4.340F 

01 

1.4736 

01 

42000. 

1.935E-01 

2. 554E-0* 

2.141F 

0 7 

2.486E 

03 

5.247E 

01 

4.802E 

01 

5.9666 

01 

1.5446 

01 

*4000. 

2. 152E-01 

3. 218F-04 

7 . 5? 1 F 

03 

2.905F 

03 

5.488E 

01 

5.457E 

01 

6.882F 

01 

1.62RE 

01 

45000. 

2.269E-01 

3.583E-0* 

2.727E 

03 

3. 126F 

03 

5.611F 

OL 

5 • 489 E 

01 

6.9S2F 

01 

1 .675E 

01 

50000. 

2. 837E-01 

5. 156E-04 

3.5S7F 

03 

4 • 09 2 F 

03 

6.1UF 

01 

3.595E 

01 

4.553E 

01 

1.9026 

01 

55000. 

3.235F-01 

5.79 IE-04 

4 • 04 5 r 

03 

4.631F 

03 

6. 35 l F 

01 

1.636E 

01 

2.156F 

01 

2.1236 

01 

60000. 

3 • 647E-01 

5.852E-04 

4 . 26 OF 

03 

4.910F 

03 

6.453F 

01 

8.527E 

00 

1.227E 

01 

2.3556 

01 

65000. 

3.974E-01 

5. 725E-0* 

4. 38 p F 

03 

5 . 097 F 

03 

6. 510E 

01 

5.962F 

00 

9.2596 

00 

2.5616 

01 

70000. 

4.290E-01 

5.55RE-04 

4.488E 

03 

5.253F 

03 

6.550E 

01 

5 • 09 IE 

no 

8.231E 

00 

2.71R6 

01 

75000. 

4. 600F-01 

5.385E-04 

4.578E 

03 

5.39PE 

03 

6.584E 

01 

4.765F 

00 

7.843F 

00 

2.342E 

01 

80000. 

4.909F-01 

5. 22 1 E-04 

4.663E 

03 

5.539F 

03 

6.614E 

01 

4.631E 

00 

7.6P.3F 

00 

2.948E 

01 

85000. 

5.217E-01 

5. 072E-04 

4.74RF 

03 

5.678F 

03 

6.642E 

01 

4.571E 

00 

7.60RE 

00 

3 .0456 

01 

90000. 

5. 524E-01 

4.931F-04 

4 . 8 3 1 f 

03 

5.817E 

03 

6.66PF 

01 

4. 542 F 

00 

7.573F 

00 

3. 1366 

01 

95000. 

5 . 83? F-01 

4. 803E-04 

4.914E 

03 

5.955E 

03 

6.693E 

01 

4.526E 

00 

7.552F 

00 

3.224E 

01 

100000. 

6. 1 39F-01 

4.682E-04 

4.996F 

03 

6 • 092 E 

03 

6.716E 

01 

4.518F 

00 

7.542F 

00 

3.309E 

01 


104 


Y AS S FRACT IHN OF AT OM l S MYTRO'jFNJ IS 0.333 


0 AS OFNSITY IS I.0000F-07 (0R/CW3) 


TFMP 

PB 

OPB 

E/Vo 


H/Vo 


S/R 0 


CV/R 0 


CP/R 0 


A/AO 


10000 . 

4.414E-02 

1 . 887E-05 

2.543E 

02 

3. 1355 

02 

4.252E 

01 

1.971F 

01 

2.405F 

01 

6.464E 

00 

11000. 

5. 239P-02 

5. 225F-05 

3 . 44 Q E 

02 

4.151E 

02 

4.437F 

01 

2. g 72F 

01 

3 • 6 8 °F 

01 

7 . 005E 

00 

12000 . 

6. 2*9F_-02 

1. 106F-04 

4.672F 

02 

5.514F 

02 

4.777E 

01 

3 . 6 2 1 f 

01 

4.600E 

01 

7 . 682 E 

00 

13000 . 

7.47QE-0? 

1 . 836E-04 

5.994E 

0? 

6.9955 

02 

5.066E 

01 

3.469F 

01 

4.461E 

01 

8 . 424F 

00 

14000. 

8. 645F-02 

2.477E-04 

7. L28F 

02 

8 • 2 *4E 

02 

5.296E 

01 

2.655E 

01 

3.427F 

01 

9. 152E 

00 

15000 . 

9. 6* 5E-02 

2.R93E-04 

7.938F 

02 

9.233E 

02 

5.449E 

01 

1.825F 

01 

2.379F 

01 

9.842E 

00 

16000 . 

l . 060E-01 

3.111E-04 

*. 516E 

02 

9.934E 

02 

5.552E 

01 

1 * 4 2 3 E 

01 

1 .968E 

01 

1.041E 

01 

17000. 

1. 148E-01 

3. 251F-04 

9 • 048 F 

02 

1 .058E 

03 

5. 640E 

01 

1. 573E 

01 

2.018E 

01 

1 • 073 E 

01 

1*000 . 

1 . 242 E -01 

3.423E-04 

9.727E 

02 

1 . 139F 

03 

6.745E 

01 

2.1 93F 

01 

2.736F 

01 

1.097E 

01 

19000 . 

1 .349F-01 

3.691E-04 

1.067F 

03 

1.247F 

03 

S. * 84F 

01 

2.906F 

01 

3.6005 

01 

1 • l 3 4 F 

01 

20000 % 

1 • 46 *E -01 

4. 035E-04 

l. 1 8 OF 

03 

1 • 377 E 

03 

6 • 043F 

01 

3. 214F 

01 

4.000F 

01 

1.182F 

01 

21000. 

1. 591F-01 

4. 376F-04 

1.295F 

03 

1 . 5 07 E 

03 

6. 1 96E 

01 

2.947E 

01 

3.698F 

01 

1 .237E 

01 

22000. 

1. 709E-01 

4.637E-04 

1 .392F 

03 

1 .621F 

03 

6.319E 

01 

2. 340 E 

01 

2.9775 

01 

1.297E 

01 

23000. 

1. 819F-01 

4. 703E-04 

1 .466F 

03 

1 .709E 

03 

6.409E 

01 

1 • 7 1 7 F 

01 

2.23*5 

01 

l » 360E 

01 

24000 . 

1.919F-01 

4.858F-04 

I .520F 

03 

1 .776F 

03 

6.472E 

01 

1. 2 44F 

01 

1.681F 

01 

1.429E 

01 

2 5 non . 

2.013F-01 

4. 86 2 F - 04 

1.F59E 

03 

1 . * 2 * F 

03 

6 • 5 16 F 

01 

9. 333 E 

00 

1 • 3 1 * F 

01 

I . 500 E 

01 

26000 . 

2. 1 02E-01 

4.830E-04 

1 • * * 9F 

03 

1 . ®71f 

03 

6. 54*F 

01 

7.437F 

00 

1.097F 

01 

1 .569E 

01 

2700C . 

2. 1 * *F - 01 

4. 773E-04 

1.61 4F 

03 

1 .907F_ 

03 

6. 574F 

01 

6.309F 

00 

9.653E 

00 

1.632E 

01 

2*000 . 

2. 272F-01 

4. 712F-04 

1.636F 

03 

1.9405 

03 

6. 5965 

01 

5.645E 

00 

8 • * 7 5F 

00 

1 .688E 

01 

29000 . 

2. 356E-01 

4. 6475-04 

1 .666F 

03 

1 . 9 7 1 E 

03 

6.615E 

01 

5.259E 

00 

S.419F 

00 

1 .735E 

01 

30000 . 

2. 439E-01 

4.579F-04 

1 .675F 

03 

2.001E 

03 

6.6 32E 

01 

5.048F 

00 

*.1695 

00 

1.776F 

01 

32000. 

2. 604F-01 

4.452E-04 

1.71 IE 

03 

2 • 060 E 

03 

6.664E 

01 

5.001E 

00 

8. 0935 

00 

1.836E 

01 

34000. 

2. 769F-01 

4. 33 7E -0^ 

l • 74 9 E 

03 

2.120E 

03 

6 .6965 

01 

5.501E 

00 

* . 6 38F 

00 

1.865E 

01 

36000 . 

2 • °3 T F- 0 1 

4.25RF-04 

1.794F 

03 

2.1875 

03 

6.731E 

01 

6 . 9 6 5 E 

00 

1.026F 

01 

l .860E 

01 

3*000 . 

3. 1 12F-01 

4.238E-04 

L . 8 5 6 F 

03 

2.272E 

03 

6. 776F 

01 

1.014F 

01 

1 . 385E 

01 

1.840E 

01 

40000 . 

3 • 302 E- 0 1 

4. 325E-04 

1 . 94 *E 

03 

2 • 39 1 F 

03 

6. 841F 

01 

l. 565F 

01 

2.016E 

01 

l . 835 E 

01 

42000. 

3.515E-01 

4 • 564 F -04 

2.089F 

03 

2.560F 

03 

6. 934F 

01 

2. 2 82 F 

01 

2 • 86 IF 

01 

1.859F 

01 

44000. 

3. 757F-01 

4. 964E-04 

2 • 2 * 0 F 

03 

2 • 7* 3 F 

03 

7.056E 

01 

2.904F 

01 

3.620F 

01 

1 .907E 

01 

45000. 

3. 0S7C-Q1 

5.21 1 F-04 

2.390E 

03 

2 . 91 1 F 

03 

7. 123F 

01 

3. 0815 

01 

3.846E 

01 

I.939E 

01 

50000. 

4. 656F-01 

4 . 392 F — 04 

2.926E 

03 

3 . 536 E 

03 

7.433E 

01 

2.441E 

01 

3. 1 26F 

01 

2.131E 

01 

55000. 

5. 149E-01 

6. * 77F- 04 

3 . 2 5 .* F 

03 

3 • q 4 BE 

03 

7.606F 

01 

1.289F 

01 

1 . 7 7 IF 

01 

2.365E 

01 

60000. 

5. 673F-01 

6. B67E-04 

3 . 44 OF 

03 

4.200F 

03 

7.693E 

01 

7.882E 

00 

1.186F 

01 

2.608E 

01 

65000. 

6. 166*=-01 

6.6 94 E-04 

3.567F 

03 

4.393F 

03 

7.74QF 

01 

6.203F 

00 

9.895E 

00 

■ 2 . 8 OSE 

01 

70000. 

4.64RE-01 

6 . 48 5 F-04 

3.674F 

03 

4.564F 

03 

7.792F 

01 

5.627F 

00 

9.219E 

00 

2.953E 

01 

75000. 

7. 128F-01 

6. 284F-04 

3 . 7 7 4 ^ 

03 

4.730E 

03 

7.830E 

01 

5.4UE 

00 

8.961F 

00 

3.07AE 

01 

*0000 . 

7 . 604F-0 1 

6.091F-04 

3 • 9 7 ?F 

03 

4.891E 

03 

7. 864F 

01 

5.323F 

00 

8 • 8 6 5 E 

00 

3.185E 

01 

*5000 . 

R . 0*1 F -01 

5. 916F-04 

3.969F 

03 

5.052E 

03 

7.897E 

01 

5 . 2 *2 F 

00 

8.8045 

00 

3.287E 

01 

90000 . 

*•5505-01 

5.752F-04 

4.066E 

03 

5.213F 

03 

7.927E 

01 

5.263E 

00 

8.780F 

00 

3.384E 

01 

95000. 

9.033E-01 

5.601F-04 

4. 162E 

03 

5.373E 

03 

7.955F 

01 

5. 2 53F 

00 

8.767E 

00 

3.478E 

01 

100000 . 

9. 509F-01 

5.460E-04 

4 . 25 *E 

03 

5 . 53 2E 

03 

7 • 9 8 2 F. 

01 

5.2475 

00 

8.759F 

00 

3.569E 

01 
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MASS FRACTION OF ATOMIC HYDROGEN IS 0.600 


GAS DENSITY IS 1.0000E-07 (GR/CM3) 


TEMP 

PB 

OPB 



H/* 0 T 0 


S/R 0 


CV/R 0 


CP/Ro 


A/AO 

10000. 

6. 164E-02 

3.016E-05 

2. 3 7 2 E 

02 

3 . 4 79 E 

02 

4.233E 

01 

2.017E 

01 

2.461F 

01 

6.544F 

00 

11000. 

7.327F-0? 

8.612E-05 

3.8 17F 

02 

4.537E 

02 

4. 479E 

01 

3.1 67E 

01 

3.933F 

01 

7.090E 

00 

12000. 

9. 362E-02 

1 .917E-04 

5.167E 

02 

6.037E 

02 

4.79RF 

01 

4.153F 

01 

5.308E 

01 

7.795E 

00 

13000 . 

1. 071E-01 

3.41 1F-04 

6.766E 

02 

7.817E 

02 

5. 1 48F 

01 

4.447E 

01 

5.794E 

01 

8.600E 

00 

1*000. 

1 .26TF-01 

4.979E-04 

8.309E 

02 

9.551E 

02 

5.461E 

01 

3. 8 63E 

01 

5.050F 

01 

9.420F 

00 

15000. 

1 • 450E-01 

6. 194E-04 

9.537F 

02 

1 .096E 

03 

5.693E 

01 

2.825F 

01 

3.695E 

01 

1.020F 

01 

16000. 

1.610F-01 

6.923F-04 

1 .040E 

03 

1.198F 

03 

5. 845F 

01 

l • 93 IE 

01 

2.554E 

01 

1 .093E 

01 

1 7000. 

1.751E-01 

7.287E-04 

1 . 100F 

03 

1.272E 

03 

5.945F 

01 

1 • 445 E 

01 

l .939 F 

01 

1.157E 

01 

13000. 

1 .884E-01 

7.47LE-04 

1.150F 

03 

1.335F 

03 

6.023E 

01 

1 . 3 55 E 

01 

1.811E 

01 

1.201E 

01 

19000. 

2.016F-01 

7 . 6 1 8 E-04 

1.203E 

03 

1.401 E 

03 

6.101E 

01 

L.532E 

01 

2.005F 

01 

1.230E 

01 

20000 . 

2. 154F-01 

7.794F-04 

1.263E 

03 

1 • 4 74E 

03 

6. 185F 

01 

1.732E 

01 

2.240F 

01 

1.263E 

01 

21000. 

2. 796F-01 

7.933E-04 

1 .327F 

03 

1.552E 

03 

6 .270E 

01 

1.725E 

01 

2.239F 

01 

1.307E 

01 

22000. 

2.43 7f;-0I 

3.130E-04 

1. 386E 

03 

1.626E 

03 

6. 346F 

01 

1.498E 

01 

1.979F 

01 

I . 360 E 

01 

23000. 

2. 573E-01 

8.199E-04 

1.436F 

03 

1.688E 

03 

6.406E 

01 

1. 1 q 7E 

01 

1.629F 

01 

1.422E 

01 

24000. 

2.703E-01 

8. 193F-04 

1 .475E 

03 

l .7<fOE 

03 

6.451F 

01 

9 . 392 F 

00 

1.330F 

01 

1.490E 

01 

25000. 

2.827E-0I 

9. 134F-04 

l. 506E 

03 

1.783E 

03 

6.4S5E 

01 

7.598E 

00 

1 . 1 2 IF 

01 

1.559E 

01 

26000. 

2.946E-0I 

9. 024E-04 

l • 53 1 F 

03 

1 .820F 

03 

6.513E 

01 

6.455F 

00 

9.R88F 

00 

1 .673E 

01 

27000 . 

3.064F-01 

7.91RF-04 

1.553E 

03 

1.854F 

03 

6.536F 

01 

5.765F 

00 

9.083E 

00 

I .680F 

01 

23000 . 

3. 1 31F-01 

7. 3 04 E -04 

1.574F 

03 

1 . 8 86E 

03 

6.556E 

01 

5. 349E 

00 

8.594E 

00 

I . 730F 

01 

29000. 

3.2970-01 

7 . 6R9E - 04 

1.593F 

03 

1 .916F 

03 

6.574E 

01 

5.099F 

00 

8.299E 

00 

1.773E 

01 

30000. 

3.4L3E-0I 

7. 574E-04 

1.611*= 

03 

1 • 946 E 

03 

6 • 591 E 

01 

4.952F 

00 

8.I23E 

00 

1.812E 

01 

32000. 

3. 64IE-01 

7.344F-04 

1 .647E 

03 

2 • 004E 

03 

6.623E 

01 

4.852E 

00 

8.000E 

00 

I.876E 

01 

34000. 

3.971E-0I 

7.145E-04 

1.683F 

03 

2.063F 

03 

6.652E 

01 

4.973E 

00 

8.123E 

00 

t .926P 

01 

36000. 

4. I02E-01 

6.972E-04 

1 .720F 

03 

2.123F 

03 

6.692E 

01 

5.426F 

00 

8.622F 

00 

1.956E 

01 

38000 . 

4. 335F-01 

6.940E-04 

1.764E 

03 

2 • 1 90 E 

03 

6.714F 

01 

6.472E 

00 

9 * 7 9 2 E 

00 

1.961E 

01 

40000 . 

4. 574F-01 

4 . 767E-04 

1.817F 

03 

2.267F 

03 

6.751F 

01 

8.431E 

00 

1.201F 

01 

1.953F 

01 

42000 . 

4.R27F-01 

6.797E-04 

1 . RRQF 

03 

2.364E 

03 

6.799F 

01 

1.134F 

01 

1 .535E 

01 

1 . 95? F 

01 

44000 . 

5.096E-01 

6.943E-04 

1.9Q4F 

03 

2.485F 

03 

6. 859E 

01 

1.444F 

01 

1.099F 

01 

1.977E 

01 

45000. 

9. 236E-01 

7.052F-04 

2.039E 

03 

2 . 5 54 E 

03 

6.893F 

01 

1.562E 

01 

2.040E 

01 

1 .991 F 

01 

50000. 

5.966F-01 

7 . 668 F-04 

2 . 3 30F 

03 

2.916E 

03 

7.061E 

01 

1.430F 

01 

l .90RF 

01 

2.148F 

01 

55000. 

6.699F-01 

7.379E-04 

2.53^f 

03 

3.1 93F 

03 

7 . 170E 

01 

8.877F 

00 

1.283E 

01 

2.371 E 

01 

60000. 

7. 30IE-01 

7.748E-04 

2 . 6 74 c 

03 

3.392F 

03 

7. 234E 

01 

6.317F 

00 

9. 869E 

00 

2.586E 

01 

65000. 

7.925F-01 

7.521E-04 

2.7B0E 

03 

3.559E 

03 

7.281E 

01 

5.444E 

00 

R.849E 

00 

? . 752 E 

01 

70000 . 

8.542E-0L 

7.276E-04 

2 • B 76 c 

03 

3.717F 

03 

7 • 3 20E 

01 

5.142F 

00 

8.4Q3E 

00 

2 . 88 IE 

01 

75000 . 

9. I54P-01 

7. 039F-04 

2.969F 

09 

3.869F 

03 

7.355F 

01 

5.028F 

00 

8.359E 

00 

2.99?E 

01 

80000. 

9.767F-0I 

6.825F-04 

3. 041^ 

03 

4.021E 

03 

7.387E 

01 

4.981F 

00 

8.301F 

00 

3.095E 

01 

35000. 

1.039E 00 

6.623F-04 

3 . 1 5 1 E 

03 

4. 172F 

03 

7.417F 

01 

4. 96 OE 

00 

8.276F 

00 

3.193E 

01 

90000. 

1.099F 00 

6 • 44? F-04 

3.242E 

03 

4.323E 

03 

7 • 445E 

01 

4.950E 

00 

8.262E 

00 

3.287F 

01 

95000. 

I.160E 00 

6.272F-04 

3.33 3F 

03 

4.474F 

03 

7.472E 

01 

4.944E 

00 

8.254F 

00 

3.377E 

01 

100000. 

I. 72 IF 00 

6.1 14E-04 

3.423E 

03 

4.624E 

03 

7.498F 

01 

4.941E 

00 

8.250E 

00 

3.465E 

01 
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MASS FRACTinN OF A T HM [ C HYOROG c \! IS q .80C 


GAS OFNSITy is I.OOOOE-Q7 (GR/CM3) 


TFMP 

PR 

OPR 



H/* 0 T 0 


S/P-o 


CV/R 0 


CP/R 0 


A/ AO 


10000. 

7 . 4 5 RE - 02 

3. 784F-05 

2 . 62 OE 

02 

3.154E 

02 

3.666F 

01 

l . 729E 

01 

2. I10E 

01 

6 . 1 48 E 

00 

1 1000 . 

R. 3 6 OF- 02 

1.0949-04 

3 . 43 4E 

02 

4.068E 

02 

3 . 8 7 7 F 

01 

2.754E 

01 

3.41«F 

01 

6.651E 

00 

12000. 

1 .071E-01 

2.485F-04 

4.624F 

02 

5.390F 

02 

4. 1 60E 

01 

3. 71 5F 

01 

4.753E 

01 

7.309F 

00 

13000. 

1 . 300E-01 

4. 55 2 E - 04 

6 . 03 6 E 

02 

7.014F 

02 

4 .479F 

01 

4.163E 

01 

5.449E 

01 

8.074E 

00 

14000 . 

1.551E-01 

6. 8R0E-04 

7 . 5 7 2 p 

02 

8.679E 

02 

4.790E 

01 

3. B34E 

01 

5.051E 

01 

8.073E 

00 

1500C. 

1. 793F-0I 

3. RF4E-04 

R. 826F 

02 

1 .010E 

03 

5 . 0 1 7E 

01 

2.958E 

01 

3.P89E 

01 

q . 635E 

00 

15000 . 

2. 01 OF -01 

1 • 01 RE-0 3 

9. 735F 

02 

1.117F 

03 

5.1 779 

01 

2.051F 

01 

2.714F 

01 

1 .036E 

01 

17000. 

2. 198E-01 

1 . 0R6E-03 

1 o 03 6F 

03 

i • 1 9 3 E 

03 

5. 2-RIE 

01 

1.413F 

01 

1 .906E 

01 

1 . 105F 

01 

13000 . 

2. 365F-01 

1. 11 3F-03 

1 .OBIE 

03 

1 .249E 

03 

5 . 3 5 1 E 

01 

1 * 0 78 E 

01 

1 • 48 7F 

01 

1.165E 

01 

1^000. 

2.525E-01 

1 . 123F-03 

1 . 1 1 3 F 

03 

l .298E 

03 

5.406F 

01 

9.700E 

00 

1.346F 

01 

1.21 IE 

01 

20000. 

2. 6R2F-01 

1. 1 2 7 F - 03 

1 . 153F 

03 

1 • 3 44 E 

03 

5 . 4 5 5 E 

01 

9.674F 

00 

1 .336F 

01 

1 .247E 

01 

2 1000 . 

2. R39E-01 

1. 129E-03 

1 . 188E 

03 

1 .391E 

03 

5.502E 

01 

9.488E 

00 

1.312F 

01 

1 . 285 E 

01 

22000. 

2.994E-01 

1 • 127E-C3 

1 • ?2 2E 

03 

1 .435E 

03 

5.545E 

01 

8.619E 

00 

1. ?12F 

01 

1.332E 

01 

23000 . 

3. 147E-01 

1. 1 2 1 c -0 3 

1. 251F 

03 

1.476E 

03 

5.5 80F 

01 

7 . 3 96 F 

00 

l .070F 

01 

1.38BE 

01 

2 4-003 . 

3 . ?°6F-01 

1 . 1 10F-03 

1.276E 

03 

1.511F 

03 

5. 609E 

01 

6.290E 

00 

9.418E 

00 

1.447E 

01 

26000. 

3. 43PF-01 

1 . 093E-03 

1 .297E 

03 

1.543E 

03 

5.633E 

01 

5 • 48 Q E 

00 

8.4 q 4E 

00 

1 .503E 

01 

25000. 

3.591E-01 

1 . 07«F-03 

1.316F 

03 

1 . 5 72 E 

03 

5.654E 

01 

4 • 9 7 OF 

GO 

7.8B7F 

00 

1 .555E 

01 

27000. 

3 . 7 2 3F - 01 

1 . 061E-03 

1 . 3 3 4 E 

03 

1 .6O0F 

03 

5 • 6 7?F 

01 

4. 6 4 7F 

no 

7 . 50 7E 

DO 

1.601E 

01 

23 000 . 

3.R64E-01 

1 .045F-03 

1 . 3 5 1 E 

03 

1.627F 

03 

5 . 6 8 E 

01 

4.447F 

00 

7.271F 

00 

1.641E 

01 

2 9000 • 

4. 0049-01 

1 . 029E-O3 

1 .367E 

03 

1 • 6 53E 

03 

5.7 03E 

01 

4.325E 

00 

7 . 1 2 4E 

00 

1 .(.7«E 

01 

30000 . 

4. 143E-01 

1 .013E-03 

1.382E 

03 

1.679E 

03 

6 • 7 1 BE 

01 

4.260E 

00 

7.033E 

00 

l .71 IF 

01 

32000 . 

4.419E-01 

9 . R 1 IE-04 

1 .41 3F 

03 

1 . 7 2 9 E 

03 

5 • 745E 

01 

4.186E 

00 

6. 957E 

00 

1.771E 

01 

34000. 

4.697E-01 

9. S37F-04 

1.444F 

03 

1 .7R0E 

03 

5.770E 

01 

4.206E 

00 

6.972F 

00 

1.824E 

01 

36000 . 

4. 975E-01 

9. 2 8 9 F - 0 4 

1 .475E 

03 

1 . R31E 

03 

5.795E 

01 

4. 334F 

00 

7. 1 10E 

00 

l .968F 

01 

33000 . 

5. 756E-01 

9. Q7-?F-04 

1 . 5 0 3 F. 

03 

1 . 8 84 F 

03 

5.B19E 

01 

4.651E 

00 

7.4ME 

00 

l .B99F 

01 

4 00 00 . 

5.5349-01 

8. 885F-Q4 

1 .844F 

03 

1 .940F 

03 

5.R44F 

01 

5. 268E 

00 

R.158F 

00 

1.914E 

01 

4200C. 

322F-01 

«. 768F-04 

1 . 586E 

03 

2.002F 

03 

5 . 8 7? F 

01 

6. 236 E 

00 

9. 2 e:q E 

00 

1.9? IE 

01 

44000. 

6. 1 1 RE-01 

R. 718F-C4 

1. 635E 

03 

2.073F 

03 

5.9Q4E 

01 

7 . 38 2 E 

00 

l .05°F 

01 

1 .933E 

01 

45000. 

6. 269E-01 

8. 71 7F-04 

1 .663F 

03 

2. 1 12E 

03 

5 . Q 21 E 

01 

7.878F 

00 

1.1I6E 

01 

1.944F 

01 

50000. 

03 BE -01 

R. 7RRF-04 

1.RL3F 

03 

2.317F 

03 

6.007F 

01 

7. 8 0 OE 

GO 

1.115F 

01 

2.049E 

01 

55000. 

7.795E-01 

8. 703F-04 

1 . 9 3 7 E 

03 

2.495F 

03 

6.072E 

01 

5.774F 

00 

8.R40F 

00 

2.257E 

01 

50000 . 

8. 526F-01 

8.45RE-04 

2.032E 

03 

2.643E 

03 

6. 1 17F 

01 

4. 755F 

00 

7.664F 

00 

2.425E 

01 

65000 . 

9 .244F-01 

fl. 166E-04 

2. 1 1 5F 

03 

2.777F 

03 

6. 153F 

01 

4.400E 

00 

7.252E 

00 

2.555F 

01 

70000. 

9.960E-01 

7.989F-04 

2. 194F 

03 

2.90RF 

03 

6 * 1 8 5F 

01 

4.277F 

00 

7. 105F 

00 

2 . 663 E 

01 

75000. 

1.067F 00 

7. 62 7 F - Q4 

2.272E 

03 

3 . 0 36 p 

03 

6 . 215E 

01 

4 . 2 3 OF 

00 

7.05IE 

00 

2.762E 

01 

80000. 

1.139F 00 

7.392 r -04 

2.3499 

03 

3.165F 

03 

6.242E 

01 

4. 21 IE 

GO 

7.026F 

00 

2.854E 

01 

35000. 

1 . 21 OE GO 

7. 1 7 7 F - 04 

2.426F 

03 

3.293F 

03 

6.267E 

01 

4.202F 

00 

7.014E 

00 

2.943E 

01 

90000. 

1.281E 00 

6.974F-04 

2.502F 

03 

3 • 420 F 

03 

6.291E 

01 

4. 1 98 E 

00 

7 . 00 q E 

00 

3.029E 

01 

95000. 

1.352E 00 

6.792E-04 

2. S79F 

03 

3.548E 

03 

6.314E 

01 

4. 1 95 E 

00 

7.005F 

00 

3. 113E 

01 

100000. 

1.424F 00 

6. 624E-04 

2.656E 

03 

3.676F 

03 

6.336E 

01 

4.194F 

00 

7.002E 

00 

3.194E 

01 
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M4SS FRACTION OF ATOMIC HYDROGEN IS 1.000 


G AS DENSITY IS 1. 00006-07 ( GR/C M 3 1 


TFMP 

PB 

DPB 



H/R„T 0 


S/R 0 


CV/Ro 


CP/Ro 


A/AO 

10000 . 

8 . 743 E -02 

4. 5 08 E -0 5 

1.967E 

02 

2.360F 

02 

2 • 650E 

01 

1 . 2305 

01 

1.50 35 

01 

5.2775 

00 

11000. 

1 • 035E-01 

1. 31 4E-04 

2.54QF 

02 

3.014E 

02 

2.801E 

01 

1 .977F 

01 

2.453F 

01 

5.6995 

00 

12000. 

1. 261F-01 

3 • 02 7F- 04 

3.411F 

02 

3.972E 

02 

3.006E 

01 

2.718E 

01 

3.4775 

01 

6.2575 

00 

13000. 

1.52 IE-01 

5.656E-04 

4.500E 

02 

5.1825 

02 

3.244E 

01 

3. 1475 

01 

4.127F 

01 

6.912E 

00 

14000. 

1.824E-01 

8. 767E-04 

5.646F 

02 

6 .46? r 

02 

3.476E 

01 

3.0215 

01 

4.000E 

01 

7.607E 

00 

15000 . 

2.1 26F-01 

l. 160F-03 

6.652E 

02 

7.6035 

02 

3.666F 

01 

2.437E 

01 

3.221E 

01 

8.286E 

00 

16000. 

2.39RF-01 

1. 359E-03 

7.414F 

02 

8. 4865 

02 

3.R01F 

01 

1 . 73 IE 

01 

2.292E 

01 

8.9225 

00 

17000 . 

2. 635E-01 

1.471E-03 

7.938F 

02 

9 • 1 l 7 5 

02 

3.888F 

01 

1. 1685 

01 

1.5755 

01 

9.540F 

00 

1 8000 • 

2. 844E-01 

1 • 520E-03 

8 . 2 q 4 E 

02 

9.5665 

02 

3.943F 

01 

8.058F 

00 

1.1245 

01 

1.0165 

01 

19000. 

3.03 6E-01 

1 . 532E-03 

8.547E 

02 

9 .9055 

02 

3.981E 

01 

8.943F 

00 

8.6455 

00 

1. 0'77E 

01 

20000. 

3.216E-01 

1.525E-03 

8 • 74 1 E 

02 

l .018E 

03 

4.008F 

01 

4.7455 

00 

7.181E 

00 

1.1345 

01 

21000. 

3.390E-01 

1. 507E-03 

3 • 90 IE 

02 

I .0425 

03 

4.029E 

01 

4.0655 

00 

6.3495 

00 

1.1855 

01 

22000. 

3.560F-01 

1 • 484F-03 

9.043F 

02 

1 .0645 

03 

4.047E 

01 

3.6715 

00 

5.8655 

00 

1.2305 

01 

23000. 

3 » 727E-01 

1.459E-03 

9.173E 

02 

1.084E 

03 

4.063E 

01 

3.4365 

00 

5.5755 

00 

1.2705 

01 

24000 • 

3.890E-01 

1.430F-03 

9 • 2 q 4E 

02 

I.104E 

03 

4.077F 

01 

3.292F 

00 

5.4005 

00 

1.3045 

01 

25000 . 

4.055F-01 

1.4 05F-03 

9.413F 

02 

l .123E 

03 

4.090E 

01 

3. 201F 

00 

5.2875 

00 

1.3375 

01 

26000. 

4. 220E-01 

1. 331F-03 

9.5? q F 

02 

1.1425 

03 

4.103E 

01 

3.1435 

00 

5.212F 

00 

1.3675 

01 

27000. 

4.3B4E-01 

1 . 35 BE- 03 

9.644E 

02 

1.161^ 

03 

4. 1 14E 

01 

3.1045 

00 

5.162F 

00 

1.3965 

01 

28000. 

4.547E-01 

1. 335E-03 

9.757E 

02 

I .1805 

03 

4.126F 

01 

3.0785 

00 

5.1275 

00 

1.424E 

01 

29000 . 

4.711F-01 

1.314E-03 

9. 370E 

02 

I . 1 98E 

03 

4.136F 

01 

3.0595 

00 

5.1025 

00 

1.4505 

01 

30000 . 

4. 87 IF -01 

1. 290E-03 

9.979E 

02 

I . 2 16E 

03 

4.147F 

01 

3.0475 

00 

5.0895 

00 

1.4766 

01 

32000 . 

5.1 98F-01 

1. 251E-03 

1.020E 

03 

1.2535 

03 

4.166F 

01 

3.0305 

00 

5.066P 

00 

1 .5265 

01 

34000. 

5 • 524E-01 

1. 216E-03 

I.Q42F 

03 

1 .2905 

03 

4.185E 

01 

3.0215 

00 

5.0525 

00 

1.5736 

01 

36000. 

5.950E-01 

1. 183F-03 

1.065E 

03 

1 .3?7E 

03 

4.202E 

01 

3.0165 

00 

5.042E 

00 

1.620E 

01 

38000. 

6.1 73F-01 

1. 151E-03 

1 • 086 c 

03 

1 .364F 

03 

4.718E 

01 

3.0135 

00 

5.0405 

00 

1.664F 

01 

40000 . 

6 . 499E-01 

1 . 123E-03 

1.1 O q E 

03 

1 .4005 

03 

4.234E 

01 

3.011 5 

00 

5.0355 

00 

l .708F 

01 

42000. 

6.825E-01 

1.096F-03 

1 . 13 IF 

03 

1 .437E 

03 

4. 248E 

01 

3.0095 

00 

5.0325 

00 

1 • 7505 

01 

44000. 

7. 151E-01 

1.072E-03 

1.153E 

03 

1 .474E 

03 

4.262E 

01 

3.008F 

00 

5.0295 

00 

1.7926 

01 

45000. 

7.31 0E-01 

1 . 059F-03 

1.163E 

03 

1.4925 

03 

4.269E 

01 

3.0085 

00 

5 .03 IF 

00 

1.8125 

01 

50000. 

«. 125E-01 

1 .006E-03 

1.219E 

03 

1 .5835 

03 

4. 301 E 

01 

3. 0065 

00 

5.026F 

00 

1.9105 

01 

55000. 

8.937F.-01 

9.594E-04 

1 • 7 73E 

03 

1.675F 

03 

4.329E 

01 

3.0065 

00 

5.0255 

00 

2.0046 

01 

60000. 

9.752E-01 

9. 1 97F-04 

1 .328F 

03 

1.767E 

03 

4. 355E 

01 

3.0055 

00 

5.0225 

00 

2.0936 

01 

65000. 

1.057E 00 

8.844E-0A 

1.383E 

03 

1 .8585 

03 

4.379E 

01 

3.0045 

00 

5.019E 

00 

2.179E 

01 

70000. 

1.138E 00 

8.521F-04 

1.438E 

03 

1.950E 

03 

4. 402 8 

01 

3.004F 

00 

5.0205 

00 

2.2616 

01 

75000. 

1.21 OF 00 

8. 23QE-04 

1.493F 

03 

2. 0415 

03 

4.472E 

01 

3.0045 

00 

5.018F 

00 

2.3415 

01 

30000. 

1.300E 00 

7 • 975E-04 

1.548F 

03 

2.132F 

03 

4.442E 

01 

3.0045 

00 

5. 0185 

00 

2.4176 

01 

85000. 

1.3R2E 00 

7 • 742E-04 

l .603F 

03 

2.224F 

03 

4.460F 

01 

3.003F 

00 

5.0175 

00 

2.4926 

01 

90000. 

1.463E 00 

7 • 528E-04 

1.658F 

03 

2.3165 

03 

4.477E 

01 

3.003F 

00 

5. 0155 

00 

2.5656 

01 

95000. 

1.544E 00 

7.325E-04 

1 • 71 3 C 

03 

2.407E 

03 

4.493E 

01 

3.0035 

00 

5.016F 

00 

2.6356 

01 

100000. 

1.626E 00 

7. 143E-04 

1 • 76 8F 

03 

2.49«»E 

03 

4.509F 

01 

3.003F 

00 

5.01 5F 

00 

2.7036 

01 
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MASS 

FRACTION OF 

ATOMIC HYDROGEN IS 

0 

.0 

GAS 

DFNSITY is 

l.OOOOF- 

08 (GR/CM3) 



TEMP 

PR 

DPB 

E/^To 


H/fVo 


S/R 0 


CV/Ro 


CP/Ro 


4/ AO 


10000. 

2.053E-03 

5.9C3E-10 

5.66QE 

01 

9.336F 

01 

3.018E 

01 

2.231E 

00 

3.2R3E 

00 

5.6R7P 

00 

11000 . 

2.26OE-03 

4 • 367F-0 Q 

6.741^ 

01 

1.079F 

02 

3.046E 

01 

3.887F 

00 

5.078E 

00 

5.627E 

00 

12000. 

2 ♦ 508E-03 

2. 309E-08 

8. 78 

01 

1 .327F 

02 

3.095F 

01 

7.792E 

00 

9.382E 

00 

5.662E 

00 

13000. 

2.802E-03 

9. 339F-08 

1.290E 

02 

1,7 90 F 

0? 

3. 184E 

01 

1.539E 

01 

1.80 IE 

01 

5.857E 

00 

14000. 

3.201E-03 

3. 009F-07 

2.063E 

02 

2.635E 

02 

3. 340E 

01 

2. 761 E 

01 

3.260E 

01 

6.207E 

00 

15000. 

3 • 766E-03 

7. 888E-07 

3.355F 

02 

4.027F 

02 

3.583E 

01 

4.314F 

01 

5.244E 

01 

6.717E 

00 

16000. 

4.532E-03 

1.691F-06 

5.200F 

02 

6.009E 

02 

3.908F 

01 

5.655E 

01 

7.082E 

01 

7.375E 

00 

1 TOGO . 

5.45RF-03 

? • 959E-06 

7.369E 

02 

9.343E 

02 

4.267F 

01 

5.957E 

01 

7.538E 

01 

R.116E 

00 

18000. 

6.404F-03 

4.259E-06 

9. 39 IF 

02 

1.053E 

03 

4. 593E 

01 

4.890F 

01 

6.116E 

01 

8.841E 

00 

19000. 

7.23 IE-03 

5.21 0E-06 

1 .088F 

03 

1 .217E 

03 

4. 802E 

01 

3.212F 

01 

3.966E 

01 

9.490E 

00 

20000 . 

7.900E-03 

5.715E-06 

L.179F 

03 

1.320F 

03 

4.931E 

01 

1.866E 

01 

2.325E 

01 

1.010E 

01 

21000. 

8.450E-03 

5.907F-06 

1 . 23 1 F 

03 

1 .382E 

03 

5.001F 

01 

1.084E 

01 

1.405F 

01 

1.073E 

01 

22000. 

8.933E-03 

5.933F-06 

1.263E 

03 

1 .422E 

03 

5.041E 

01 

6.903E 

00 

9 . 49 IE 

00 

1.141E 

01 

23000. 

9 . 38 1 E- 03 

5.R83E-06 

1.284E 

03 

1.452F 

03 

5.067E 

01 

4.995E 

00 

7.297E 

00 

1.208F 

01 

24000. 

9. 81 IE-03 

5. 8 00F-06 

1.301F 

03 

1 .476E 

03 

5.0R6E 

01 

4.069E 

00 

6.234E 

00 

1.267E 

01 

25000 . 

1 .023F-02 

5. 705E-C6 

1 . 315E 

03 

l .497E 

03 

5. 102F 

01 

3.627F 

00 

5.724F 

00 

1.314F 

01 

26000. 

1 .065E-02 

5.608E-06 

1.327E 

03 

1 .51RE 

03 

5.115E 

01 

3. 459E 

00 

5.525E 

00 

1.349E 

01 

27000. 

1. 107E-02 

5. 515F-06 

1 .340F 

03 

1 .S38E 

03 

5. 128E 

01 

3.508F 

00 

5.568E 

00 

1 .371 E 

01 

2^000 • 

1. 148F-0? 

5.432E-06 

1 .353E 

03 

1.558E 

03 

5. 142E 

01 

3. 828E 

00 

5.912F 

00 

1.377E 

01 

29000. 

1. 190E-02 

5 • 365E-06 

1 .369E 

03 

1.591E 

03 

5.1 56F 

01 

4.587E 

00 

6.739E 

00 

1.367E 

01 

30000. 

l • 233E-02 

5 . 32 7 E-06 

1 .388E 

03 

l .608E 

03 

5. 174F 

01 

6. 093E 

00 

8.393E 

00 

1.347E 

01 

32000. 

1. 327E-02 

5.433E-06 

1.455E 

03 

1.692F 

03 

5.233E 

01 

1.335E 

01 

1.649E 

01 

1.318F 

01 

34000. 

1 ♦ 446E-0? 

6.06 2E-06 

1.606E 

03 

1 .864E 

03 

5.357E 

01 

2.950E 

01 

3.519E 

01 

1.338F 

01 

36000. 

1.61 IE-02 

7. 635F-06 

1.903E 

03 

2.190E 

03 

5.588F 

01 

5.I72E 

01 

6.253F 

01 

1.400E 

01 

38000. 

1 . R30E-02 

1.029F-05 

2.347E 

03 * 

2.673E 

03 

S.916E 

01 

6.756F 

01 

8.348F 

01 

1.490E 

01 

40000. 

2.08 IE-02 

1.355E-05 

7.852F 

03 

3.223F 

03 

6. 270E 

01 

6.76QF 

01 

8.427E 

01 

1.594E 

01 

42000. 

2.323E-0 2 

I.6S2E-05 

3.304E 

03 

3 . 72 OF 

03 

6.571F 

01 

5.441E 

01 

6.745E 

01 

1 .696E 

01 

44000 . 

2.547E-02 

1.960F-05 

3.639E 

03 

4 , 094E 

0.3 

6.795F 

01 

3.738E 

01 

4.633F 

01 

1.794E 

01 

45000. 

2.643E-02 

1.927E-05 

3.762E 

03 

4.234E 

03 

6, 860E 

01 

2.999F 

01 

3.737F 

01 

1.842E 

01 

50000. 

3 • 03 7E- 02 

2. 029F-05 

4.094E 

03 

4.636E 

03 

7.053F 

01 

1.053E 

01 

1.447E 

01 

2.102E 

01 

55000. 

3.367F-02 

1.981E-05 

4.235E 

03 

4.836F 

03 

7. 127E 

01 

6.002F 

00 

9.257E 

00 

2.353F 

01 

50000. 

3 . 68 IE-02 

1. 908E-05 

4.333F 

03 

4.990E 

03 

7.173E 

01 

4. 945 E 

00 

8.037E 

00 

2.527E 

01 

65000. 

3 • 990F-02 

1.838E-05 

4.420E 

03 

5.133F 

03 

7.212E 

01 

4.656E 

00 

7.700E 

00 

2.656E 

01 

70000. 

4. 298E-02 

1.772F-05 

4. 505 E 

03 

5.272E 

03 

7.246E 

01 

4.564E 

00 

7.590F 

00 

2.765E 

01 

75000. 

4.606E-02 

1.713F-05 

4.588F 

03 

5.410E 

03 

7.277E 

01 

4.530F 

00 

7 . 54 q F 

00 

2.965F 

01 

80000. 

4.913E-02 

1.659F-05 

4.670E 

03 

5 * 548 E 

03 

7.306E 

01 

4.516F 

00 

7.532E 

00 

2. 96 IE 

01 

85000. 

5.22 IE-02 

1.61 0F-05 

4. 753F 

03 

5.685E 

03 

7.334E 

01 

4.510E 

00 

7.524F 

00 

3.052E 

01 

90000. 

5 • 52 BE -02 

1 • 565E-05 

4.835E 

03 

5.823F 

03 

7.359E 

01 

4.507F 

00 

7.520E 

00 

3.141E 

01 

95000. 

5 • 835E-Q2 

1 • 524E-05 

4.918E 

03 

5.960E 

03 

7 . 384E 

01 

4.505E 

00 

7.518E 

00 

3.228E 

01 

100000. 

6. 143E-02 

1.486F-05 

5.000E 

03 

6.097F 

03 

7.407E 

01 

4.504E 

00 

7.516E 

00 

3.312F 

01 
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MASS 

fraction of 

ATOMIC HYDROGEN IS 

0 

.3 83 

GAS 

DENSITY IS 

I.OOOOE- 

08 (GR/CM3) 



TEMP 

PB 

OPB 

E'Vo 


H/R 0 T o 


S/R 0 


CV/R 0 


CP/R 0 


A/AO 

10000. 

4. 994F-03 

2. 700F-06 

3.893F 

02 

4.562E 

02 

5.0 14E 

01 

4.236F 

01 

5. 2906 

01 

6.779E 

00 

11000. 

6. 236F-03 

5 . 3B9E-06 

5.575E 

02 

6.410F 

02 

5.451E 

01 

4. 59 IE 

01 

5.775E 

01 

7.603E 

00 

12000. 

7 . 4R4F-03 

8 . 908E-06 

7 . 03 IE 

02 

3.0 33E 

02 

5.798E 

01 

3. 195E 

01 

4.020E 

01 

8.439E 

00 

13000. 

8.51 7E-03 

l . 050E-05 

7 • 01 IE 

02 

9.052F 

02 

5.092E 

01 

1.733F 

01 

2.232F 

01 

°.224E 

00 

14000. 

9.377E-03 

1.1 03E-05 

8.416E 

02 

9.672E 

02 

6.094E 

01 

1.1 7 IE 

01 

1.544E 

01 

9.876E 

00 

15000. 

1. 020E-02 

l. 129F-05 

8.878F 

02 

1.024E 

03 

6.181E 

01 

1.506F 

01 

1.904F 

01 

l .0096 

01 

15000. 

1.113F-0? 

1.188E-05 

9 • 62 IE 

02 

1.111E 

03 

6. 312E 

01 

2.650F 

01 

3.219E 

01 

1.028E 

01 

17000. 

1. 226E-02 

1. 312E-05 

1 • 08 ? E 

03 

1 .246E 

03 

6.510E 

01 

3.789E 

01 

4.592F 

01 

1 .070E 

01 

laooo. 

1.354F-02 

1.468F-05 

1.225F 

03 

1.407E 

03 

6. 734E 

01 

3.827F 

01 

4.676E 

01 

1.123E 

01 

19000. 

1.479F-02 

1 . 596E-05 

I.350E 

03 

1 .548E 

03 

6.918E 

01 

2. 897E 

01 

3.585F 

01 

1 .1926 

01 

20000. 

1 . 59 1 E-02 

1 • 663E-05 

1.43?E 

03 

1.650E 

03 

7.040E 

01 

1.3736 

01 

2.388F 

01 

1 .2636 

01 

21000. 

1.690E-02 

1 .631E-05 

1 • 492 E 

03 

1.718F 

03 

7.113F 

01 

l. 194E 

01 

1.604E 

01 

1.342E 

01 

22000. 

1.781E-0? 

1.673E-05 

1.S79F 

03 

1 .766F 

03 

7.159E 

01 

8.286E 

00 

1.185F 

01 

1.425E 

01 

23000 . 

1 • 367E-02 

1.651E-05 

1.554E 

03 

1 . 805E 

03 

7. 192E 

01 

6.451E 

00 

9.752F 

00 

1.5026 

01 

24000. 

1.951E-02 

1.624E-05 

1.576E 

03 

1 .838F 

03 

7. 217E 

01 

5.537E 

00 

3.705F 

00 

1.567E 

01 

25000 . 

2 .0345-02 

l. 596E-05 

K596E 

03 

1 • 86BE 

03 

7. 2386 

01 

5.078E 

00 

8.176E 

00 

1.6206 

01 

25000. 

2. 1 1 7E-02 

1.568E-05 

1 .614F 

03 

1 .897F 

03 

7.253E 

01 

4.851E 

00 

7.912E 

00 

l .6646 

01 

27000. 

2. 199F-02 

1 . 540E-05 

1 • 63 l F 

03 

1.926F 

03 

7 . 2 76E 

01 

4. 762 E 

00 

7.807F 

00 

1.700E 

01 

28000. 

2.231E-02 

1.514F-05 

1 • 649 F 

03 

1.954F 

03 

7.293E 

01 

4.787F 

00 

7. 8276 

00 

1 .730E 

01 

29000. 

2.363E-02 

1 . 4R9F-05 

1 • 666E 

03 

1 .983E 

03 

7.310E 

01 

4.948E 

00 

7. 9996 

00 

1 . 75 IE 

01 

30000. 

2 . 445E-02 

1 . 467E-05 

l .68SF 

07 

2.013F 

03 

7. 32PF 

01 

5.319P 

00 

8.403E 

00 

1.7616 

01 

32000. 

2. 613E-02 

1 . 435E-05 

1 • 730E 

03 

2.080F 

03 

7.367E 

01 

7.284E 

00 

1.057E 

01 

1.743E 

01 

34000 . 

2.790E-02 

1 . 433E-05 

1 • 800F 

03 

2.174F 

03 

7.425E 

01 

l. 2516 

01 

1.640E 

01 

1 .7086 

01 

36000. 

2.990E-02 

1.494E-05 

1.925F 

03 

2.326F 

03 

7.522F 

01 

2.249E 

01 

2.778E 

01 

1.709F 

01 

33000. 

3. 223E-02 

1. 645E-05 

2.133F 

03 

2.5666 

03 

7.674F 

01 

3.406E 

01 

4.145E 

01 

1 .75 IF 

01 

40000. 

3.501E-02 

1.371E-05 

2.408^ 

03 

2.877E 

03 

7. R68F 

01 

3.922F 

01 

4.792E 

01 

1.320E 

01 

42000. 

3.7S4E-02 

2. 099E-05 

2.683E 

03 

3.191E 

03 

3.052F 

01 

3 .4306 

01 

4.295E 

01 

1.904E 

01 

44000. 

4.052E-02 

2. 265F-05 

2.906E 

03 

3.449E 

03 

8.193E 

01 

2.577E 

01 

3.242F 

01 

1.9986 

01 

45000. 

4. 176E-02 

•>. 318F-05 

2. 99?F 

03 

3.552E 

03 

8.246E 

01 

2. 1416 

01 

2.736E 

01 

2.049E 

01 

50000. 

4. 726F-02 

2. 382F-05 

3.249E 

03 

3.B83E 

03 

3.395E 

01 

9. 193F 

00 

1.329F 

01 

2.335E 

01 

55000. 

5. 222F-02 

2.314E-06 

3.384E 

03 

4.084E 

03 

8.465E 

01 

6.229F 

00 

9.8926 

00 

2.578E 

01 

60000. 

5. 703F-02 

2.227E-05 

3.490F 

03 

4.254E 

03 

8.516E 

01 

5.530E 

00 

9.086E 

00 

2.742E 

01 

65000. 

6.18 IE-02 

2.144E-05 

3.589F 

03 

4.418F 

03 

8.559E 

01 

5.338F 

00 

8.861F 

00 

2.870E 

01 

70000. 

5.653E-02 

2 • 067E-05 

3.686E 

07 

4.579E 

03 

8.599E 

01 

5.277E 

00 

8.789E 

00 

2.984E 

01 

75000. 

7. 134E-02 

1.99*6-05 

3.782F 

03 

4.7396 

03 

8.635F 

01 

5. 2546 

00 

8.761E 

00 

3.091E 

01 

80000. 

7. 61 IE-02 

1 . 935E-05 

3.978E 

07 

4.899E 

03 

8.669E 

01 

5.245F 

00 

8.749F 

00 

3.194E 

01 

35000. 

3.037E-02 

1 .3786-05 

3.974E 

03 

5.058E 

03 

8.701E 

01 

5.241F 

00 

8.744E 

00 

3.2926 

01 

90000. 

8.562E-02 

1 • 925E-05 

4.070F 

03 

5.213E 

03 

8.730E 

01 

5.239F 

00 

B.741E 

00 

3.388E 

01 

95000. 

9. 039E-02 

1.777E-05 

4*1 66E 

03 

5.37BE 

03 

R.759E 

01 

5.238E 

00 

8.739E 

00 

3.481E 

01 

100000. 

9.514F-02 

1.732E-05 

4* 26 IE 

03 

5.537E 

03 

8.786E 

01 

5.237E 

00 

8.7386 

00 

3.572E 

01 


110 


MASS FRACTION OF ATOMIC HYOROGFN IS 0.600 


GAS OFNSITY IS l.OOOOF-08 IGR/CM3) 


TFMP 

P B 

OPB 

E/V„ 


H/Vo 


S/Rq 


CV/R 0 


CP/R 0 


A/AO 


! 0000. 

7.002E-03 

*. 5*7E-06 

4.3026 

02 

4.991F 

02 

5.027F 

01 

*• 71 8 E 

01 

5.944E 

01 

6.8696 

00 

I 1000 . 

8. 898E-03 

1.079E-05 

6.275F 

02 

7.150F 

02 

5 • 5*0F 

01 

5.790F 

01 

7.3906 

01 

7 . 76 OF 

00 

12000. 

1.101E-02 

1.813E-05 

8.277F 

0? 

9.359F 

02 

6.016E 

01 

*. 8*5F 

01 

6.1806 

01 

8.7036 

00 

13000. 

1.283E-02 

2 • 32*F -05 

9. 6986 

02 

1 .096E 

03 

6.328E 

01 

2.930F 

01 

3.7386 

01 

9.5736 

00 

1*000. 

l.*39E-0? 

2.543E-05 

1.050F 

03 

1 .192E 

03 

6 • *92 E 

01 

1.625E 

01 

2.132F 

01 

l .0406 

01 

15000. 

1 . 569E-02 

2 • 603E-05 

1.099E 

03 

1.253F 

03 

6.5 3*E 

01 

1. 158F 

01 

1.8646 

01 

1.1086 

01 

16000. 

1.692E-0? 

2. 616F-05 

1. 143F 

03 

1 • 309F 

03 

6.660E 

01 

1.312F 

01 

1.7226 

01 

1 . 1366 

01 

17000. 

1.823F-02 

2.656E-05 

1 . L99E 

03 

1 .379E 

03 

6 . 75*E 

01 

l. 808F 

01 

2.2R7F 

01 

1.1556 

01 

18000. 

1.965E-02 

2. 731 E-05 

I .2T2E 

03 

1 • *65 F 

03 

6 • 8 6SF 

01 

2.066F 

01 

2.5966 

01 

1.193F 

01 

19000 . 

2.109E-02 

2 . 8 0 IF -05 

1.344F 

03 

1.551^ 

03 

6 • 97*E 

01 

1.776E 

01 

2.2726 

01 

1.249E 

01 

20000. 

2 • 2*6E -02 

2 • 8? 3E-05 

1.4006 

03 

1 .620r 

03 

7.052F 

01 

1.2B2F 

01 

1.7086 

01 

1.3196 

01 

21000 . 

2.374F-02 

2. 917E-05 

1.4396 

03 

1 .673E 

03 

7. 105E 

01 

9.077P 

00 

1.29 16 

01 

1.3996 

01 

22000. 

2 • *96E- 02 

2 • 78 3F-05 

1.468F 

03 

1.713F 

03 

7. 1 *2 E 

01 

6.935F 

00 

1.0376 

01 

1.4796 

01 

23000 . 

2 . 6 1 *E-02 

2. 738F-05 

l . 49 1 F 

03 

1 • 7*8 F 

03 

7. 1 70E 

01 

5.827F 

00 

9.1026 

00 

1.5486 

01 

2*000 . 

2 • 730E-02 

2.688 E-05 

1. SllF 

03 

1 .780F 

03 

7. 193E 

01 

5.268F 

00 

8.4606 

00 

1.6066 

01 

25000. 

2. 8*6E-02 

2. 639F-05 

1 . 530F 

03 

1 • 8 1 0 E 

^3 

7.214F 

01 

*.977E 

00 

3 . 1 7 8 e 

00 

1.6536 

01 

26000. 

2 • 96 1 E-02 

2 . 59 1 E -05 

1 . 549F 

03 

1 .839E 

03 

7. 233F 

01 

*. 8 2 9F 

on 

7.9556 

00 

1.6946 

01 

27000. 

3.075E-02 

2. 5**E -05 

1.5656 

03 

L.868F. 

03 

7.251F 

01 

*. 7 5 9F 

00 

7.8736 

00 

1.7306 

01 

23000. 

3. 1 8 9F- 02 

2. 500E-05 

1.583E 

03 

1 • 8 96 E 

03 

7.268E 

01 

* • 7 *2 E 

00 

7.850F 

00 

1.7636 

01 

29000. 

3.30*E-0? 

2 • *5 8E-05 

1 .600E 

03 

1.925F 

03 

7.285E 

01 

*• 7 79E 

00 

7.886F 

00 

1.7926 

01 

30000. 

3 • *1 8F- 02 

2. * 1 BE - 05 

I.6ISF 

03 

1 .95*F 

03 

7.301F 

01 

* • 88 7F 

00 

8 .0056 

00 

1.8156 

01 

32000 . 

3.6*3F-02 

2 • 350F- 05 

I . 655F 

03 

2 • 0 1 *E 

03 

7. 335E 

01 

5.509E 

00 

8.6356 

00 

1.8406 

01 

3*000. 

3. 882E-02 

2 • 30 1 E-05 

I.701E 

03 

2.083E 

03 

7.372E 

01 

7. 2*8F 

00 

1.0616 

01 

1.8286 

01 

36000. 

* « 1 2 8E- 02 

2.292E-05 

1.7666 

03 

2.172F 

03 

7. *23E 

01 

1.093E 

01 

l . 475 F 

01 

1.8066 

01 

38000 . 

*.393E-0? 

7.3*1 F -05 

1.8656 

03 

2 • 298 E 

03 

7 • * 96 E 

01 

1.616E 

01 

2.0726 

01 

1.8126 

01 

*0000. 

* • 6 83 E- 02 

2 . *50E- 05 

l .9Q9F 

03 

2.*60F 

03 

7.590F 

01 

1.978E 

01 

2.5006 

01 

1.3536 

01 

*2000. 

* • 985E-0? 

2. 575E-05 

2.1446 

03 

? . 63*E 

03 

7. 686F 

01 

1.89BF 

01 

2. 42 IF 

01 

1.9206 

01 

**000. 

5.280E-0? 

?. 667E-05 

2.2706 

03 

2 • 789 F 

03 

7.7 66E 

01 

1.518F 

01 

1.901F 

01 

2.0076 

01 

*5000. 

5 • *2 3F-02 

2.695E-05 

2.3216 

03 

2.855F 

03 

7.798E 

01 

1.313F 

01 

1.758F 

01 

2.0586 

01 

50000. 

6.086^-02 

2.690E-05 

2.495F 

03 

3 .093 E 

03 

7.898E 

01 

7.001F 

00 

1.0616 

01 

2.3276 

01 

55000. 

6.71 IE-02 

2. 597F-05 

2.6056 

03 

3.266E 

03 

7.956E 

01 

5. *5 7F 

00 

9.8436 

00 

2.530F 

01 

60000. 

7. 326E-02 

2 • *9 5F-05 

2.701F 

03 

3 . *22 E 

03 

8.002E 

01 

5.090F 

00 

8.4206 

00 

2.6726 

01 

65000. 

7.938F-02 

2 • *01 E - 05 

2.793E 

03 

3 • 57*F 

03 

8 • 0*2 E 

01 

* • 9 8 9E 

00 

8.3026 

00 

2.7906 

01 

70000. 

3.550F-02 

2. 315E-05 

2.8846 

03 

3.725E 

03 

3.079E 

01 

*. 956F 

00 

8.2626 

00 

2.8996 

01 

75000. 

9. 162E-02 

2. 237E-05 

7. 9746 

03 

3.876F 

03 

8.U3E 

01 

*• 9*5E 

00 

8.248F 

00 

3.0026 

01 

80000 . 

9.773E-02 

2.1 67 E-05 

3.065E 

03 

* • 026E 

03 

8.1 *5E 

01 

*. 9*0E 

00 

8.2426 

00 

3.1016 

01 

85000. 

1 . 03RE-01 

2.1 03E-05 

3. 155F 

03 

* • 1 77E 

03 

8.175E 

01 

*• 9 3 7F 

00 

8.238F 

00 

3.1966 

01 

90000. 

1.100E-01 

2 • 0**F-05 

3.2456 

03 

* . 32 7E 

03 

R.203E 

01 

* • 9 36E 

00 

8.236F 

00 

3.2896 

01 

95000. 

l. 161E-01 

1.9B9E-05 

3.336E 

03 

* . * 78 E 

03 

8.229E 

01 

*. 936F 

00 

8.2356 

00 

3.3806 

01 

100000. 

l. 222E-01 

1.939E-05 

3.4266 

03 

* . 628 F 

03 

8.255E 

01 

*• 935E 

00 

8.234E 

00 

3.4676 

01 



Ill 


MASS FRACTION OF ATOMIC HYDROGFN IS 0.800 


GAS OFNSITY IS l.OPOOF-08 IGR/CM3) 


TFMP 

P 8 

DPR 

0/RX 
o o 


H/P 0 T o 


S/R 0 


CV/R 0 


Cp/R 0 


A/AO 

10000. 

8. 4530-03 

5. 322F-06 

3.8570 

0? 

4.4630 

02 

4.359F 

01 

4.153E 

01 

5.143F 

01 

6.440E 

00 

11000. 

1.0780-02 

1 • 430F-05 

5.636F 

02 

6.408F 

0? 

4.8216 

01 

5.374E 

01 

6 . 88 IF 

01 

7.286E 

00 

12000. 

1 • 350F-02 

?• 522E-05 

7.569F 

02 

8.5340 

02 

5 * 2 8 1 F 

01 

4.887E 

01 

6.288E 

01 

8.206E 

00 

13000 . 

1.6020-0 2 

3 • 390F-05 

9.057E 

02 

1.020F 

03 

5.607F 

01 

3. 191E 

01 

4.076E 

0] 

9.063F 

00 

14000. 

1 . 807E-02 

3.8020-05 

9 • 944 F 

02 

1.1240 

03 

5.7870 

01 

1.7 7?F 

01 

2.307F 

01 

9.865E 

00 

15000. 

1 . 9730-02 

3 • 932E-05 

1.0440 

03 

1.1R6E 

03 

5.982E 

01 

1.071F 

01 

1.459F 

01 

1.064E 

01 

15000. 

2. 1310-02 

3.9340-05 

1.079*= 

03 

1.2310 

03 

5.943E 

01 

8. 654F 

00 

1.207E 

01 

1.122E 

01 

17000. 

2. 7330-02 

3.9! 30-05 

1.1110 

03 

1 .275F 

03 

5.9960 

01 

9.346E 

00 

1.2776 

01 

1.150E 

01 

19 0 00 . 

2.4370-0? 

3.901 P-05 

1. 14RF 

03 

1 .322F 

03 

6. 0530 

01 

1.030E 

01 

1.385E 

01 

1.179E 

01 

19000. 

2. 5910-02 

3 • 8 S6F-05 

1 • l R4F 

03 

1.3700 

03 

6.107E 

01 

9. 494E 

00 

1.2976 

01 

1 .226E 

01 

20000. 

2.7430-02 

3. 8560-05 

1.2160 

03 

1.412F 

03 

6. 1 SIF 

01 

7. 628E 

OG 

1.086E 

01 

1 .289E 

01 

21000. 

2 . 891 E- 02 

3.804E-05 

1.241F 

03 

1 .44RE 

03 

6 . 135E 

01 

6.067F 

00 

9.089F 

00 

1.359E 

01 

22*000 . 

3.0330-02 

3.7360-05 

1.2610 

03 

1.4780 

03 

6.210E 

01 

5.133E 

00 

R.028E 

00 

1.424E 

01 

23000. 

3.1750-02 

3.6670-06 

1.2790 

03 

1.5060 

03 

6.232F 

01 

4.638F 

00 

7.462F 

00 

1.478E 

01 

24000. 

3. 3150-02 

3.5970-05 

1.295F 

03 

1.5320 

03 

6 .2516 

01 

4.382F 

00 

7.U7F 

00 

-1.524E 

01 

25000 . 

3.4530-02 

3.527F-05 

1.3116 

03 

1 . 55RF 

03 

6. 2696 

01 

4. 250E 

00 

7. OISE 

00 

1.563E 

01 

26000 . 

3 • 592E-02 

3.4620-05 

1.3266 

03 

l .584F 

03 

6.2856 

01 

4.1 79F 

00 

6.R326 

00 

l.SPRE 

01 

27000 . 

3.7310-02 

3.3990-05 

1.3410 

03 

1 .609E 

03 

6.301E 

01 

4. 143F 

00 

6.8896 

00 

1 .631E 

01 

28000 . 

3.8700-02 

3.340E-05 

1.357F 

03 

1 .634E 

03 

6. 3166 

01 

4.129E 

00 

6.871E 

00 

1.661E 

01 

29000 . 

4.0080-02 

3. 2920-05 

1 • 3 7 2 F 

03 

1 .6 59F 

03 

6. 330F 

01 

4.135F 

00 

6.8766 

00 

1.690E 

01 

30000. 

4. 1470-02 

3.2290-05 

1 . 3876 

03 

1.6940 

03 

6.3446 

01 

4.165F 

00 

6.907F 

00 

1 .717F 

01 

32000. 

4.424E-02 

3. 130F-05 

1.418F 

03 

1.7350 

03 

6.372E 

01 

4.349F 

00 

7.109E 

00 

1 . 76 IE 

01 

34000. 

4.7040-02 

3.048E-05 

1 . 45 1 F 

03 

1 .7880 

03 

6.399E 

01 

4. 881 F 

00 

7.696E 

00 

1.783E 

01 

36000. 

4 . 998F-02 

2.989F-05 

1.4910 

03 

1.8480 

03 

6.430E 

01 

6.061E 

00 

9.012F 

00 

1.782E 

01 

38000 . 

5. 2810-02 

2.9630-05 

1 . 542 F 

03 

1.920*= 

03 

6. 468F 

01 

7.902F 

00 

1.1006 

01 

1.780E 

01 

40000. 

5.5970-02 

2.973E-05 

1 .6060 

03 

2.0060 

03 

6.513E 

01 

9.460F 

00 

1.289F 

01 

1.801E 

01 

42000. 

5.9010-0? 

3.0010-05 

1.6766 

03 

2.0990 

03 

6.560E 

01 

9.439E 

00 

1.2066 

01 

1.854E 

01 

44000. 

6.2 1 ?0-O2 

3.015^-05 

1.7420 

03 

2.1876 

03 

6.6016 

01 

8.206F 

00 

1.154E 

01 

1.931E 

01 

45000. 

6 • 365E-02 

3.0140-05 

1 . 7700 

03 

2.226E 

03 

6.619E 

01 

7.440F 

00 

1.068F 

01 

1.9766 

01 

50000. 

7.1060-02 

2 . Q 36E- 0 5 

1.880E 

03 

2 • 38°F 

03 

6.6826 

01 

5. 031 E 

00 

7.9596 

00 

2. 1956 

01 

55000. 

7.827E-0? 

2.8190-05 

1 .96SF 

03 

2 * 526 E 

03 

6.727E 

01 

4.4046 

00 

7.243E 

00 

2.350E 

01 

50000 . 

9.5420-02 

2.704F-05 

2.044E 

03 

2.656*= 

03 

6.7646 

01 

4.254F 

00 

7.070F 

00 

2.469E 

01 

65000. 

9.255E-02 

2.6006-05 

2.1216 

03 

2.785E 

03 

6.7986 

01 

4.213F 

00 

7, 02 IE 

00 

2.574E 

01 

70000. 

9 • 967E-02 

2.5076-05 

2. 19RF 

03 

2.9130 

03 

6.8296 

01 

4.200F 

00 

7.005F 

00 

2.672E 

01 

75000. 

1 .068F-01 

2.423E-05 

2.275F 

03 

3.0416 

03 

6 . 8 586 

01 

4. 1 95F 

00 

6.098E 

00 

2.767E 

01 

ROOOO • 

1 . 1390-01 

2. 346F-05 

2.3520 

03 

3.1686 

03 

6.8R5F 

01 

4.193E 

00 

6.996E 

00 

2.858E 

01 

35000. 

1 . 210E-01 

2.2766-05 

2. 4?* c 

03 

3.2966 

03 

6.911E 

01 

4. 1 92F 

00 

6.9946 

00 

2.946F 

01 

90000. 

1.2820-01 

2. 213F-05 

2.5056 

03 

3.4240 

03 

6. 9356 

01 

4.191F 

00 

6.9936 

00 

3.031E 

01 

95000. 

1.3530-01 

2.154E-05 

2 • 58 ?F 

03 

3.5520 

03 

6.957F 

01 

4.191F 

00 

6.9026 

00 

3.114E 

01 

100000. 

1.4240-01 

2*1 00F-05 

2.65RE 

03 

3.6800 

03 

6.9796 

01 

4. 190E 

00 

6 . 991 E 

00 

3.195E 

01 



112 


mass 

FRACTION OF 

ATOMIC HYDROGEN IS 

1 

.000 

GAS 

DENSITY IS 

l.OOOOF- 

09 {GR/CM3I 


TEMP 

PB 

OPB 

6 'Vo 


H/Vo 


S/R 0 


CV/R 0 


CP/Ro 


A/AO 

10000. 

9.878E-03 

7 . 034E-06 

2 . 85 IF 

0? 

3.2956 

02 

3.152E 

01 

3.0036 

01 

3. 7176 

01 

5.5156 

00 

11000. 

1. 261E-02 

1.7706-05 

4. 16 IE 

02 

4.727F 

02 

3.4936 

01 

4.0336 

01 

5.1766 

01 

6.2376 

00 

12000. 

1.590E-02 

3.2316-05 

5.6526 

02 

6.3656 

02 

3. 847E 

01 

3.892F 

01 

5.0406 

01 

7.0436 

00 

13000. 

1 . 907E-02 

4. 485F-05 

6.875F 

02 

7.731E 

0? 

4.1156 

01 

2.7066 

01 

3.4726 

01 

7.8046 

00 

i*ooo. 

2. 169F-02 

5 . 168E-05 

7.6396 

02 

8,6126 

02 

4.2716 

01 

1.5416 

01 

1.9976 

01 

8.5066 

00 

15000. 

2. 383F-02 

5.407F-05 

8.067F 

0? 

9.1366 

02 

4.3526 

01 

8.7436 

00 

1.1876 

01 

9.2176 

00 

16000. 

2.572E-02 

5.426E-05 

8.3236 

02 

9 • 4776 

02 

4.3976 

01 

5.6516 

00 

8.178F 

00 

9.9376 

00 

17000. 

2.7*66-0? 

5. 346E-05 

8.501E 

02 

9.7336 

02 

4.4266 

01 

4. 276E 

00 

6.547E 

00 

1.0596 

01 

18000. 

2.915E-02 

5. 241E-05 

3.6*56 

02 

9.953E 

0? 

4.449F 

01 

3.6516 

00 

5.8046 

00 

1 .113F 

01 

1900D. 

3.082E-02 

5. 126E-05 

8.773F 

02 

1.016E 

03 

4.4686 

01 

3.3526 

00 

5.446F 

00 

1 .1586 

01 

20000. 

3.2*6E-02 

5. 006E-05 

8.8926 

02 

1 .035E 

03 

4.4846 

01 

3.2016 

00 

5.2666 

00 

1.1966 

01 

21000 . 

3.4106-02 

*. 395E-05 

9.0076 

02 

t .0546 

03 

4. 5006 

01 

3. 1216 

00 

5.1686 

00 

1.2316 

01 

22000. 

3. 57*6-02 

4 . 789E-05 

9. 1216 

02 

1.073E 

03 

4.5146 

01 

3.0 76E 

00 

5.1126 

00 

1.263E 

01 

23000. 

3.7366-02 

4.685E-05 

9.232F 

02 

1.091F 

03 

4.5286 

01 

3. 0506 

00 

5.0826 

00 

1.2936 

01 

2 *000 . 

3 • R99F-02 

4 • 590E-05 

9.344F 

02 

1.1106 

03 

4.541E 

01 

3.0356 

00 

5.0616 

00 

1.3226 

01 

25000. 

4.0626-02 

4. 501F-05 

9.4556 

02 

1.1286 

03 

4. 5536 

01 

3.0256 

00 

5. 0486 

00 

1 . 3506 

01 

26000. 

4.224F-0? 

4.413E-05 

9.565F 

02 

1.1466 

03 

4.5656 

01 

3.019E 

00 

5.0416 

00 

1.3776 

01 

27000. 

4.383E-02 

4. 333E-05 

9.675E 

02 

1.165E 

03 

4.5766 

01 

3.01 56 

00 

5.035F 

00 

1.4036 

01 

28000. 

4.5516-02 

4. 257E-05 

9. 7866 

02 

1.1836 

03 

4. 5376 

01 

3.0126 

00 

5.0306 

00 

1.4296 

01 

29000. 

4.71*6-0? 

4. 1R5E-05 

9.896E 

02 

1.2016 

03 

4.598E 

01 

3.0096 

00 

5.0276 

00 

1.455E 

01 

30000. 

*. 875E-0? 

4. 113F-C5 

1.001E 

03 

1.2206 

03 

4.6086 

01 

3.0086 

00 

5.0266 

00 

1.4806 

01 

32000. 

5. 201E-02 

3. 986E-05 

1.0236 

03 

1.2566 

03 

4.6276 

01 

3.006E 

00 

5.0226 

00 

1.5296 

01 

3*000. 

5. 5?6E-02 

3. 8676-05 

1.0456 

03 

1 .2936 

03 

4.6466 

01 

3.0056 

00 

5.0216 

00 

1.576E 

01 

36000. 

5 . 852E-02 

3.760E-05 

1.0676 

03 

1.330E 

03 

4.6636 

01 

3.0056 

00 

5.0196 

00 

1.6226 

01 

38000. 

6. 1776-02 

3.66OF-05 

1.0886 

03 

1.3666 

03 

4.6796 

01 

3.0046 

00 

5 . 01 96 

00 

1 • 6666 

01 

*0000. 

6. 503E-02 

3.5696-05 

l . UOF 

03 

l .403E 

03 

4.6946 

01 

3.0046 

00 

5. 0176 

00 

1.7106 

01 

*2000. 

6.8296-02 

3.4856-05 

1.132E 

03 

1.4396 

03 

4.7096 

01 

3.0036 

00 

5.0156 

00 

1.7526 

01 

**000. 

7. 15*E- 02 

3.40*6-05 

1. 1546 

03 

1.476E 

03 

4.723E 

01 

3.0036 

00 

5.0166 

00 

1.7936 

01 

*5000. 

7. 316E-02 

3.367F-05 

1.1656 

03 

1.4946 

03 

4.7306 

01 

3.0036 

00 

5.0156 

00 

1.8136 

01 

50000. 

8^ 130E-02 

3.196E-05 

1.2206 

03 

1 . 5 86E 

03 

4.7616 

01 

3.0036 

00 

5.0146 

00 

1.9126 

D 1 

55000. 

8 .9*46-02 

3 .0*86-05 

1.2756 

03 

l »677F 

03 

4.790E 

01 

3.0036 

00 

5.013F 

00 

2.0056 

01 

60000. 

9. 757E-02 

2.9196-05 

1.3306 

03 

1.7696 

03 

4.8166 

01 

3.0036 

00 

5.012E 

00 

2.0946 

01 

65000. 

1.0576-01 

2.805E-05 

1.3956 

03 

1.860F 

03 

4.8406 

01 

3.002F 

00 

5.012F 

00 

2.1806 

01 

70000. 

1. 139E-01 

2.70*6-05 

1.4406 

03 

1.9526 

03 

4. 8626 

01 

3.0026 

00 

5.0116 

00 

2.2626 

01 

75000. 

l. 220E-01 

2.6136-05 

1.495E 

03 

2.0436 

03 

4.8836 

01 

3.002E 

00 

5.010F 

00 

2.342E 

01 

80000. 

1.30 IE-01 

2. 530E-05 

1.550E 

03 

2.1356 

03 

4.9026 

01 

3.0026 

00 

5 .01 OE 

00 

2.4196 

01 

85000. 

1.383E-01 

2.455E-05 

1.605E 

03 

2.2266 

03 

4.9216 

01 

3.002E 

00 

5.0096 

oo. 

2.4936 

01 

90000 . 

1 .4646-01 

2. 3866-05 

1.6606 

03 

2.318F 

03 

4.9386 

01 

3.0026 

00 

5.0096 

00 

2.5666 

01 

95000. 

1.545E-01 

2. 3236-05 

1.7156 

03 

2.409E 

03 

4.9546 

01 

3.0026 

00 

5.0086 

00 

2.6366 

01 

100000. 

l . 627E-01 

2. 2656-05 

1.7696 

03 

2.5016 

03 

4.9696 

01 

3.0026 

00 

5.008F 

00 

2.704E 

01 
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m ^ 


Mass 

FRACTION OF 

ATOMIC HYDROGEN IS 

0 

.0 

GAS 

. DENSITY 

IS l.OOOOE- 

09 (GR/CM3I 



TEMP 

PB 

OPB 

E/Vo 


H/Vo 


S/R e 


CV/R 0 


CP/R 0 


A/AO 

10000 . 

2 • 060E-04 

1.047E-10 

6.0S2E 

01 

9.732E 

01 

3.260E 

01 

3.803F 

00 

4.970F 

00 

5 .3646 

00 

11000. 

2. 299E-04 

7.6R4F-10 

8 . ? 3 °F 

01 

1.235E 

02 

3. 316F 

01 

8.945F 

00 

1.059E 

01 

5. 3766 

00 

12000. 

2. 610E-04 

3.974E-09 

1.339F 

0? 

1.805E 

02 

3.438E 

01 

2.054E 

01 

2.372E 

01 

5.604F 

00 

13000. 

3 . 075E-04 

1 . 523F-08 

2.434F 

0? 

2. 9336 

0? 

3.676E 

01 

4.055E 

01 

4.784E 

01 

6.041E 

00 

14000. 

3. 788E-04 

4 , 389F-08 

4.356F 

02 

5.033F 

02 

4. 0646 

01 

6.396E 

01 

7.845E 

01 

6.701E 

00 

15000. 

4. 74RE-04 

9 . 4056-08 

6.955F 

02 

7.R03E 

02 

4.554E 

01 

7.404F 

01 

9.253E 

01 

7.521 E 

00 

16000. 

5, 762E-04 

1 .4926-07 

9.443E 

02 

1 .047E 

03 

4.993E 

01 

5.798E 

01 

7.124E 

01 

8.334E 

00 

17000. 

6.593E-04 

1.353E-07 

l. 10BE 

03 

1.226E 

03 

5.265E 

01 

3.194E 

01 

3 .8676 

01 

9.032E 

00 

1 9000 . 

7.215E-04 

1 .996E-07 

1 . 19 IE 

03 

1.3196 

03 

5.394E 

01 

1.528E 

01 

1 .8996 

01 

9.699E 

00 

10000. 

7. 716E-04 

2, 023F-07 

1.231F 

03 

l .369F 

03 

5 .4546 

01 

7.949F 

00 

1 .0606 

01 

1.045F 

01 

20000. 

8 . 165E-04 

2.003E-07 

1.254E 

03 

l .400E 

03 

5.487E 

01 

5.056E 

00 

7 .3296 

00 

1.124E 

01 

21000. 

8. 593E-04 

1.968E-07 

1.270E 

03 

1.424E 

03 

5.508E 

01 

3.907E 

00 

6.030E 

00 

1.191E 

01 

22000 . 

9.01 IE-04 

l . 929E-07 

1.234E 

03 

1.444E 

03 

5.525E 

01 

3.437E 

00 

5.498E 

00 

1.242 E 

01 

23000. 

9.425E-04 

1.889F-07 

1.296F 

03 

1 .464F 

03 

5.540E 

01 

3.264E 

00 

5 .2996 

00 

l .2806 

01 

24000. 

9. 838E-04 

1. 852E-07 

1.308E 

03 

1 ,4R3E 

03 

5.554F 

01 

3.283E 

00 

5.312F 

00 

1.306F 

01 

25000. 

1.025F-0? 

1 • 81 PE-07 

1 .320E 

03 

1.5036 

03 

5.563F 

01 

3.550E 

00 

5.59RE 

00 

1.316F 

01 

26000. 

1.067E-03 

1. 789E-07 

1.334F 

03 

1 .525E 

03 

5. 5836 

01 

4.306E 

00 

6.415F 

00 

1.304E 

01 

27000. 

1 . 110E-03 

1 . 772E-07 

1 .353F 

03 

1.551E 

03 

5.602E 

01 

6.067F 

00 

8.331F 

00 

1.276E 

01 

25000. 

1. 155E-03 

1.77 6E-07 

1 . 38 IF 

03 

l .5876 

03 

5.630E 

01 

9.753E 

00 

1.23RE 

01 

1.249E 

01 

20000. 

1.205E-03 

1.820E-07 

1.429F 

03 

1.643E 

03 

5.675E 

01 

1.66RE 

01 

2.00RE 

01 

1 .2396 

01 

30000. 

1.263E-03 

1.933E-07 

1.509F 

03 

1.734E 

03 

5.749F 

01 

2.806E 

01 

3.303E 

01 

1 .2476 

01 

32000 . 

1 • 4266-03 

2.512E-07 

1 . 83 IE 

03 

2.086E 

03 

6.032E 

01 

6.127E 

01 

7. 2986 

01 

1.309E 

01 

34000. 

1.662E-03 

3 • 661E-07 

2.3R2E 

03 

2.679E 

03 

6.488E 

01 

8.516E 

01 

1.04 IE 

02 

1.411E 

01 

_36000. 

1.933F-03 

5.064E-07 

2.999E 

03 

3.345E 

03 

6.970E 

01 

7.837E 

01 

9.594E 

01 

1 .5286 

01 

38000. 

2.1 80E-03 

6. 159F-07 

3.481F 

03 

3.870E 

03 

7.326E 

01 

5. 2126 

01 

6.326E 

01 

1.639E 

01 

40000. 

2.379E-03 

6.728F-07 

3.772F 

03 

4.197E 

03 

7 , 531E 

01 

2. 9016 

01 

3.566E 

01 

1.7446 

01 

42000. 

2.541E-03 

6.921E-07 

3. 93 IE 

03 

4.3R5E 

03 

7.637E 

01 

1.599E 

01 

2.05RE 

01 

1.857E 

01 

44000. 

2. 683E-03 

6.925E-07 

4.023F 

03 

4 • 502 E 

03 

7.6956 

01 

9. 841 E 

00 

1.357E 

01 

1.983E 

01 

45000. 

2.750E-03 

6.893E-07 

4.056F 

03 

4.547E 

03 

7.715E 

01 

8.175E 

00 

1.168F- 

01 

2.045E 

01 

50000. 

3. 0606-03 

6.623F-07 

4.170F 

03 

4.717E 

03 

7. 7816 

01 

5. 1 64F 

00 

8.270E 

00 

2 .292 E 

01 

55000. 

3. 378E-03 

6. 332E-07 

4.258F 

03 

4.861E 

03 

7.827E 

01 

4.657E 

00 

7. 6916 

00 

2. 4436 

01 

60000. 

3 . 686E-03 

6.067E-07 

4.342E 

03 

5.000F 

03 

7.867E 

01 

4.547E 

00 

7.564E 

00 

2.562 E 

01 

65000. 

3.993E-03 

5. 831E-07 

4.425E 

03 

5.138E 

03 

7.904E 

01 

4.518E 

00 

7.529E 

00 

2.669E 

01 

70000. 

4.301E-03 

5.6 20E-07 

4.507E 

03 

5.276E 

03 

7.937E 

01 

4.50R6 

00 

7.518F 

00 

2.7716 

01 

75000. 

4. 60RE-03 

5.430E-07 

4.590E 

03 

5.413E 

03 

7.96RF 

01 

4.505F 

00 

7.513E 

00 

2.868F 

01 

80000. 

4.9166-03 

5.259E-07 

4.672E 

03 

5.550E 

03 

7.997E 

01 

4.503E 

00 

7. 5116 

00 

2.963E 

01 

85000. 

5 • 2236-03 

5.1 02E-07 

4.755F 

03 

5.687F 

03 

8.025E 

01 

4.503E 

00 

7.510E 

00 

3.0546 

01 

90000. 

5 . 530E-03 

4.959E-07 

4.B37F 

03 

5.825E 

03 

R .0506 

01 

4.502E 

00 

7. 5096 

00 

3.1436 

01 

95000. 

5.83 RE-03 

4.827E-07 

4.919F 

03 

5.962E 

03 

8.075E 

01 

4.502F 

00 

7.509E 

00 

3.229E 

01 

100000. 

6. 145E-03 

4.705E-07 

5.002E 

03 

6.099E 

03 

8.098E 

01 

4.502E 

00 

7.508F 

00 

3.313E 

01 


<7TT 


MASS 

FRACTION OF 

ATOMIC HYDR 

GGFM IS 

0. 

333 

GAS 

DENSITY IS 

l .OOOOE- 

09 ( GR/ CM3 ) 



TFMP 

P 9 

DPB 



H/iy 0 


S/R 0 


C.V/R 0 


CP/R 0 

■&: 

A/AO 


10000. 

5.994E-04 

2.58 7E“07 

6.214F 

02 

7.0I7F 

02 

6. 110E 

01 

5.070E 

01 

6.259E 

01 

7.429E 

00 

11000. 

7. 169E-04 

3.545E-07 

7.562E 

02 

8.523E 

02 

6.463E 

01 

2. 366E 

01 

2.943E 

01 

8.321E 

00 

12000. 

8 • 044F-04 

3.791F-07 

8. 140F 

02 

9.21RE 

02 

6.601E 

01 

1.066E 

01 

1.414F 

01 

9.203E 

00 

13000 . 

8. R15E-04 

3 • BOTE -07 

3.502E 

02 

9.684F 

02 

6.680E 

01 

1.108E 

01 

1 .440E 

01 

9.553E 

00 

14000. 

9. 66 7 F-04 

3 • 923E-07 

9.115E 

02 

l .041 E 

03 

6.804E 

01 

2.478E 

01 

2.975E 

01 

9.566E 

00 

15000. 

1.07SE-03 

4.370F-07 

1.041E 

03 

1.185F 

03 

7 • 046 E 

01 

4.469E 

01 

5.314E 

01 

9.957E 

00 

16000. 

1.217F-03 

5. 042E-07 

1 .214E 

03 

1 .377E 

03 

7.352E 

01 

4.585F 

01 

5 .50 IE 

01 

1.058F 

01 

17000. 

1 .338F-03 

5. 537F-07 

1.354F 

03 

1.534E 

03 

7.585E 

01 

2.978E 

01 

3.631F 

01 

1 .130E 

01 

18000. 

1.445F-03 

5.720E-07 

1 . 43 6E 

03 

l .630E 

03 

7.713E 

01 

1.604E 

01 

2.055E 

01 

1 .212E 

01 

19000. 

1.539F-03 

5.713E-07 

1.481F 

03 

L.687E 

03 

7.779E 

01 

9.29ftc 

00 

1.292F 

01 

1.307E 

01 

20000. 

1 • 625E-03 

5.627E-07 

1.509F 

03 

1 .727E 

03 

7.818F 

01 

6. 51 3F 

00 

9.778E 

00 

1.398E 

01 

21000. 

1.709E-03 

5. 517E-07 

1.53CF 

03 

1 .759E 

03 

7.347E 

01 

5.383E 

00 

8.503E 

00 

1.472E 

01 

22000. 

1 .79?F-03 

5.402E-07 

1 .549E 

03 

l .789F 

03 

7.871E 

01 

4.909E 

00 

7.966E 

00 

1.528E 

01 

23000. 

1. 974E-03 

5. 289E-07 

1 .567E 

03 

1 .818E 

03 

7.892E 

01 

4.707E 

00 

7.736E 

00 

1.573F 

01 

24000. 

1 • Q 56E- 03 

5. 18 IE-07 

1.584E 

03 

1.P46E 

03 

7. 912E 

01 

4.637F 

00 

7.654E 

00 

1.610E 

01 

25000. 

2.038E-03 

5.079E-07 

1.601F 

03 

1.874E 

03 

7.931E 

01 

4.668F 

00 

7.684E 

00 

1.642E 

01 

260O0. 

2 • I 1 9E-03 

4.°85E-07 

I.618F 

03 

1.902F 

03 

7. 949F 

01 

4.841F 

00 

7.869E 

00 

1.664F 

01 

27000. 

2. 201E-03 

4.9 00E-07 

1.636E 

03 

L.931F 

03 

7.968E 

01 

5.284F 

00 

8.348E 

00 

1.672E 

01 

28000. 

2. 285E-03 

4. 829F-07 

1.6S7E 

03 

1 . 964E 

03 

7 ,9flOF 

01 

6.252E 

00 

9.402E 

00 

1 .66 1 E 

01 

29000 . 

2.369F-03 

4.792E-07 

I.683E 

03 

2.001E 

03 

8.014E 

01 

8. 1 85F 

00 

1.152E 

01 

1 .635 E 

01 

30000. 

2.457F-Q3 

4. 776E-07 

l .71QF 

03 

2.049E 

03 

8 .047E 

01 

1.171E 

01 

1.541F 

01 

1.608E 

01 

32003 . 

2.656E-03 

4.987F-07 

1 .850F 

03 

2.206F 

03 

8. 162E 

01 

2. 567E 

01 

3.111E 

01 

1.596E 

01 

34000. 

2 • 904E-03 

5.665E-07 

2.106E 

03 

2.495F 

03 

8.374E 

01 

4. 347F 

01 

5.1R8F 

01 

1.644F 

01 

36000. 

3. 196E-03 

6.686F-07 

2.450E 

03 

2.879E 

03 

8.642F 

01 

4.706E 

01 

5.656E 

01 

1.726E 

01 

38000 . 

3.483F-03 

7. 559E-07 

2.7S5 C 

03 

3.222E 

03 

8. 867E 

01 

3.467F 

01 

4.230F 

01 

1.823E 

01 

40000. 

3.737E-03 

8. 017E-07 

2.956F 

03 

3.4S7F 

03 

9.008E 

01 

2. 100F 

01 

2.660F 

01 

1.935E 

01 

42000. 

3 . 962E-03 

8. 149F-07 

3.076E 

03 

3.607F 

03 

9. 089E 

01 

1.276E 

01 

1.724F 

01 

2 .066 E 

01 

44000. 

4. 1 69E -03 

9. 1 13F-07 

3.153E 

03 

3.7I2E 

03 

9. I38E 

01 

8.757E 

00 

V.272E 

01 

2.201E 

01 

45000. 

4.269E-03 

P.06 4E -07 

3. I ft 3E 

03 

3.755E 

03 

9. 1 56F 

01 

7.664E 

00 

1.149E 

01 

2.264E 

01 

50000. 

4.754E-03 

7.728E-07 

3. 299F 

03 

3 .937E 

03 

9.223E 

01 

5.675F 

00 

9.238F 

00 

2.493E 

01 

55000. 

5.233F-03 

7. 385E-07 

3.3 9°F 

03 

4 . 1 01 E 

03 

9.276E 

01 

5.339E 

00 

8.854E 

00 

2.641E 

01 

60000. 

5.709E-03 

7.075F-07 

3.496E 

03 

4.262E 

03 

9. 321E 

01 

5. 265E 

00 

8.769F 

00 

2.764E 

01 

65000. 

6. 1 3 5E“ 03 

6. 800E-07 

3.592E 

03 

4.422F 

03 

9.363E 

01 

5.246F 

00 

8.746E 

00 

2.879E 

01 

70000 . 

6.662E-03 

6. 554E-07 

3 . 68 RE 

03 

4.5 31 E 

03 

9.402F 

01 

5.239E 

00 

8.738E 

00 

2.988E 

01 

75000. 

7. I 39F-03 

6.333E-07 

3.784F 

03 

4.74IE 

03 

9.433E 

01 

5. 237E 

00 

8.735E 

00 

3.094E 

01 

80000 . 

7.6 14E-03 

6. 132E-07 

3.880F 

03 

4.901 E 

03 

9. 472E 

01 

5.236E 

00 

8.733E 

00 

3.195E 

01 

95000. 

8 • 090F-03 

5.950E-07 

3.9768 

03 

5.060E 

03 

9.504E 

01 

5.236E 

00 

8.732F 

00 

3.294E 

01 

90000 . 

8. 566E-03 

5. 783F-07 

4.071E 

03 

5.220E 

03 

9.534E 

01 

5.235F 

00 

8.731F 

00 

3.389E 

01 

95000. 

9. 042E-03 

5.629E-07 

4.167E 

03 

5.380E 

03 

9.562F 

01 

5.235E 

00 

B.731E 

00 

3.482€ 

01 

100000. 

9.51 8E-03 

5 . 487E-07 

4.263F 

03 

5.539E 

03 

9.589E 

01 

5.235E 

00 

8.730E 

00 

3.573E 

01 



MASS FRACTION 0^ ATOMIC HYDROGFN IS 0.800 


GAS DENSITY IS 1.0000E-09 (GR/CM3) 


TEMP 

PB 

DPB 



H/« 0 T o 


S/R 0 


CV/R 0 


CP/R 0 


A/AO 

10000. 

1.057P-03 

6. 791F-07 

6.486E 

02 

7.244E 

02 

5 • 502E 

01 

6.835E 

01 

8.661E 

01 

7.177F 

00 

11000. 

1.341E-03 

1. 123E-06 

8.62PE 

0? 

9.569F 

02 

6.061E 

01 

4.477F 

01 

5.589F 

01 

8 . 1 8 OF 

00 

12000. 

1. 558E-03 

1.328E-06 

9.762F 

02 

1 .088E 

03 

6.332E 

01 

1.976F 

01 

2. 5 1 OF 

01 

9.079E 

00 

13000 . 

1.724E-Q3 

l. 366F-06 

1.026E 

03 

1.150F 

03 

6.443F 

01 

9.585E 

00 

1.31 IE 

01 

1 .OOOE 

01 

14000. 

1 • 877F-03 

1. 351E-06 

1 • 056F 

03 

1 .190E 

03 

6. 503E 

01 

7.453F 

00 

1.057E 

01 

1.064E 

01 

15000. 

2 • 01 9F- 03 

1 • 33 IE-06 

1.086E 

03 

1.231F 

03 

6.559E 

01 

9.382E 

00 

I.267F 

01 

1.079F 

01 

15000 • 

2.1 72E-03 

l . 324E-06 

1.125F 

03 

1.281F 

03 

6.628E 

01 

1. 149E 

01 

L.505F 

01 

1.101E 

01 

17000. 

2.3? 8F-03 

1. 319E-06 

1.165F 

03 

1 .33?F 

03 

6 . 694E 

01 

9.827E 

00 

1.324E 

01 

1.156E 

01 

13000 . 

2 • 478E-03 

1.302E-06 

1. 196E 

03 

1 .373E 

03 

6.742E 

01 

7.023E 

00 

1.01 IF 

01 

1 .235E 

01 

19000. 

2. 622E-03 

1.277E-06 

1.218F 

03 

1 . 406 F 

03 

6.7 75E 

01 

5.367E 

00 

8.258F 

00 

1.315E 

01 

20000 . 

2 • 763E-03 

1.249E-06 

1.236F 

03 

1.434E 

03 

6.800E 

01 

4.633E 

00 

7.433F 

00 

1 .379E 

01 

21000. 

2.902E-03 

1. 221E-06 

1.252F 

03 

1 . 460 E 

03 

6. 322E 

01 

4. 324E 

00 

7.086E 

00 

1.428E 

01 

22000. 

3.041E-03 

1. 194E-06 

1.263F 

03 

1 • 486 E 

03 

6.842E 

01 

4.192E 

00 

6.936E 

00 

1.470E 

01 

23000. 

3. 180E-03 

1.168E-06 

1 .233F 

03 

1.511F 

03 

6. 860E 

01 

4.133E 

00 

6.867F 

00 

1.506E 

01 

24000. 

3. 319E-03 

1.144F-06 

1 .298F 

03 

1.536F 

03 

6.R78F 

01 

4. 107E 

00 

6.838E 

00 

1.540F 

01 

-25000. 

3.457F-03 

1.121E-06 

1.31 3E 

03 

l .561F 

03 

6. B95F 

01 

4. 1 01 F 

00 

6.829F 

00 

1.572E 

01 

26000. 

3. 596F-03 

1 • 1 C0E-06 

1 . 329F 

03 

1 . 5 86 F 

03 

6.911F 

01 

4.112E 

00 

6.840E 

00 

1.603F 

01 

27000. 

3.734F-03 

1 • OBOE- 06 

1.343F 

03 

1 .611E 

03 

6.926E 

01 

4. 1 51 F 

00 

6 .882F 

00 

1 .630E 

01 

23000. 

3. 8 73F-Q3 

1.061E-06 

1.35QF 

03 

1 .636E 

03 

6.941E 

01 

4.242E 

00 

6.981F 

00 

1.654E 

01 

29000. 

4.01 2F-03 

1.043E-06 

l .374E 

03 

1 • 662 E 

03 

6.957E 

01 

4.430E 

00 

7. 185E 

00 

1.672E 

01 

30000 . 

4. 151E-03 

1 .028F-06 

1 . 30 1 F 

03 

1 .680P 

03 

6. 9 72F 

01 

4.7R5F 

00 

7.573F 

00 

l .680E 

01 

32000 . 

4.435F-03 

1.004E-06 

1.431E 

03 

1 .749E 

03 

7.007E 

01 

6.388F 

00 

9.342F 

00 

1.668E 

01 

- 34000 . 

4.731E-03 

O.974E-07 

1.48RP 

03 

1.827E 

03 

7.054E 

01 

9. 29 1 E 

00 

1 .258E 

01 

1 .655 E 

01 

36000. 

5.044E-03 

1 • 009F-06 

1.565F 

03 

1 .926F 

03 

7. 1 14F 

01 

1 . 1 1 7E 

01 

1.473E 

01 

1 .685E 

01 

38000 . 

5.361F-03 

1.022F-06 

1.643E 

03 

2 . 0?8 E 

0 3 

7. l“r?F 

01 

9.849F 

00 

1 .33 IF 

01 

1.759E 

01 

40000. 

5 . 67 OE -03 

1.022E-06 

1 . 706F 

03 

2 . 1 1 3 E 

03 

7.217E 

01 

7.426E 

00 

1.061E 

01 

1.862F 

01 

42000 . 

5. 968E-03 

1.011F-06 

1 .754P 

03 

2.182F 

03 

7.748F 

01 

5.777E 

00 

8 . 7 74F 

00 

1 • 97 IF 

01 

44000. 

6.260^-03 

9. 948^-07 

1.793E 

03 

2.242F 

03 

7.273F 

01 

4. 942E 

00 

7.839F 

00 

2.064E 

01 

45000. 

6. 404E-03 

9.854E-07 

1.811F 

03 

2.270F 

03 

7.284E 

01 

4.710E 

00 

7.579E 

00 

2. 103E 

01 

50000. 

7. 121E-03 

9. 394E-07 

1.892F 

03 

2.4Q2E 

03 

7.331E 

01 

4.285F 

00 

7.099E 

00 

2.251E 

01 

55000. 

7.834E-03 

8.955E-07 

1.969E 

03 

2.531F 

03 

7.371E 

01 

4.212E 

00 

7.0L6E 

00 

2.368E 

01 

60000. 

8.547E-03 

8.577E-07 

2. 046F 

0 3 

2.659F 

03 

7.409F 

01 

4.196E 

00 

6.997F 

00 

2.475F 

01 

65000. 

9 • 259E-03 

8. 242E-07 

2.123F 

03 

2.787E 

03 

7 . 441 E 

01 

4. 1 92 E 

00 

6.992E 

00 

2. 576E 

01 

70000. 

9.972E-03 

7.944E-07 

2. 200P 

03 

2 • 91 4F 

03 

7.472F 

01 

4.191E 

00 

6.989E 

00 

2.674E 

01 

75000 . 

1 • 06 RF-02 

7.676E-07 

2.276E 

03 

8.042F 

03 

7 . 501 F 

01 

4. 190E 

00 

6 • 98 BE 

00 

2.768F 

01 

80000. 

1.140E-02 

7.433E-07 

2.353E 

03 

3.170F 

03 

7.528F 

01 

4. 190E 

00 

6 * Q 8 8F 

00 

2.859F 

01 

35000 . 

1.211E-02 

7. 21 IE -07 

2.429F 

03 

3.298F 

03 

7.554E 

01 

4. 190E 

00 

6 • 98 BE 

00 

2.947E 

01 

90000. 

1.282E-02 

7. 009E-07 

2.506E 

03 

3.425E 

03 

7.577E 

01 

4. 190E 

00 

6.987F 

00 

3.032E 

01 

95000. 

1.354E-02 

6. 822E-07 

2.583E 

08 

3.553F 

03 

7.600E 

01 

4. 189E 

00 

6 • 987F 

00 

3. 115E 

01 

100000. 

1.425E-0? 

6.650E-07 

2.659F 

03 

3.681F 

03 

7 . 622E 

01 

4.189E 

00 

6.987F 

00 

3. 196F 

01 



MASS 

FRACTION OF 

ATOMIC HYDR 

OGEN IS 

1 

.000 

GAS 

DENSITY IS 

L.OOOOE- 

09 (0R/CM3) 



TEMP 

PB 

OP? 

E/ R o T o 


H/P 0 T o 


S/R 0 


C V / R 0 


CP/R 0 


A/AO 


100O0. 

1 .239E-03 

8. 546E-C7 

4.81 IE 

02 

5.36BE 

02 

3.999E 

01 

5.279E 

01 

6.723E 

01 

6.150F 

00 

11000. 

1 . 593F-03 

1.483F-06 

6.536F 

02 

7.251E 

02 

4. 449F 

01 

3. 7 8 IF 

01 

4.749E 

01 

7.045F 

00 

12000. 

l. 872E-03 

1.R13F-06 

7 . 52 IE 

02 

8.362E 

02 

4.685E 

01 

1.753F 

01 

2.213F 

01 

7.830E 

00 

13000. 

2. 082E-03 

1.R91E-06 

7.959E 

02 

8.895E 

02 

4.781F 

01 

R.025F 

00 

1 .08 6F 

01 

8.645E 

00 

14000 . 

2.26 3E-03 

1. 873E-06 

8.183F 

02 

9.200E 

02 

4.827E 

01 

4.782E 

00 

7.089E 

00 

9.471 E 

00 

15000 . 

2.432E-03 

1. 927E-06 

8. 334F 

02 

9.427F 

02 

4. B55E 

01 

3# 6 Q 1 E 

00 

5.824E 

00 

1.015F 

01 

16000. 

2 . 598E-03 

1.777E-06 

8.461E 

02 

9.629E 

02 

4.878E 

01 

3.296E 

00 

5.362E 

00 

1.056F 

01 

17000. 

2. 762F-03 

L - 72RE-06 

8.678F 

02 

9.820E 

02 

4.897E 

01 

3 . 1 3 BE 

00 

5.177E 

00 

l. 107E 

01 

18000 . 

2.925E-03 

1*68 IE-06 

8 • 692E 

02 

1.001E 

03 

4.915E 

01 

3.071F 

00 

5.097F 

00 . 

1.143E 

01 

19000. 

3. 088E-03 

1.637F-06 

8.803E 

02 

1 .019E 

03 

4.931E 

01 

3.039F 

00 

5.059F 

00 

1.176E 

01 

20000. 

3.251E-03 

1 . 596F-06 

8.914E 

02 

1.038F 

03 

4. 947E 

01 

3.023F 

00 

5 . 04 OF 

00 

1.20RE 

01 

21000. 

3.414E-03 

1.558E-06 

9.025E 

02 

1 .056E 

03 

4.962E 

01 

3.015F 

00 

5.029E 

00 

1.233F 

01 

22000. 

3. 677E-03 

1* 523F-06 

9.135E 

02 

1.074E 

03 

4.976F 

01 

3* 0 1 OE 

00 

5.023E 

00 

1.268E 

01 

23003 . 

3. 740E-03 

1 * 490E-06 

9.245F 

02 

1 .093E 

03 

4.989F 

01 

3.007E 

00 

5.020E 

00 

1.296E 

01 

24000. 

3. 902E-03 

1.458F-06 

9.355E 

02 

1.111E 

03 

5.002E 

01 

3.006E 

00 

5.017E 

00 

1.324E 

01 

25000 . 

4.065E-03 

1. 429F-C6 

9.465E 

02 

l .129E 

03 

5.014E 

01 

3.005E 

00 

5.015E 

00 

1.352E 

01 

25000. 

4. 228E-03 

1 • 402F-06 

9.57AF 

02 

1 .148F 

03 

5.026E 

01 

3.004E 

00 

5.015F 

00 

l . 3 79E 

01 

27000. 

4. 391E-03 

1.376E-06 

9.684E 

02 

1.166E 

03 

5.037F 

01 

3.004E 

00 

5 .0 13F 

00 

1.405E 

01 

28000 . 

4 . 553E-03 

1* 351E-06 

9.794E 

02 

1.184E 

03 

5. 048F 

01 

3. 003E 

00 

5.0I3E 

00 

l .43 IE 

01 

29000. 

4. 716E-03 

1 • 328E-06 

9.904E 

02 

1 .202E 

03 

5.059E 

01 

3.003E 

00 

5.012F 

00 

1.456F 

01 

30000. 

4. 879F-03 

1 .306E-06 

1.001E 

03 

1.221F 

03 

5.069E 

01 

3.003F 

00 

5.0I2F 

00 

l . 48 1 E 

01 

32000. 

5. 204F-03 

1.264E-06 

1 *023F 

03 

1.257E 

03 

5.0B8E 

01 

3.003F 

00 

5.01LE 

00 

1.530E 

01 

34000 . 

5 . 530E-03 

1. 227E-06 

1.045F 

03 

1.294E 

03 

5.106E 

01 

3. 002 E 

00 

5.010E 

00 

1 .577E 

01 

36000. 

5. 856E-03 

l • 1 93E -06 

1.067E 

03 

1.331E 

03 

5. 123E 

01 

3.002E 

00 

5 . 01 OE 

00 

1.623E 

01 

38000. 

6. 18 IE-03 

1. 161F-06 

1. 089F 

03 

1 . 367 E 

03 

5 . 1 40E 

01 

3.002E 

00 

5.01 OF 

00 

1 .667E 

01 

40000. 

6. 506F-03 

1. 132E-06 

1.111E 

03 

1.404E 

03 

5.155E 

01 

3* 002 E 

00 

5.009F 

00 

1 . 71 OE 

01 

42000. 

6. 837F-03 

l. 105E-06 

1.133E 

03 

1 . 440 E 

03 

5 . 170E 

01 

3. 002 E 

00 

5.009E 

00 

1.753E 

01 

44000. 

7. 1 5 BE - 03 

1 • 080F-06 

1.155*= 

03 

l • 4 77F 

03 

5. 184E 

01 

3. 002 F 

00 

5.008E 

00 

1.794E 

01 

45000. 

7. 320F-03 

1.067E-06 

1 .166E 

03 

1 .495E 

03 

5.190E 

01 

3. 002 E 

00 

5.009E 

00 

1.814E 

01 

50000. 

8. 134E-03 

1.013E-06 

1 • 22 IE 

03 

l .5 87 E 

03 

5 . 2 2? F 

01 

3.002F 

00 

5.008E 

00 

1.912E 

01 

55000. 

B. 948E-03 

9.660E-07 

1.276E 

03 

l .6 78 E 

03 

5.251E 

01 

3. 002E 

00 

5.007E 

00 

2.006E 

01 

60000. 

9. 762F-03 

9.2S1E-07 

1.331E 

03 

1.770E 

03 

5.277E 

01 

3.001E 

00 

5.007F 

00 

2.095E 

01 

65000. 

1.05RE-02 

8.R89F-07 

1.386F 

03 

1 .861F 

03 

5.301E 

01 

3. 00 1 F 

00 

5.007E 

00 

2 . 18 IE 

01 

70000. 

1. 139E-02 

8.667F-07 

1 • 44 1 E 

03 

1 .953E 

03 

5 . 3?3E 

01 

3.001E 

00 

5.006F 

00 

2.263E 

01 

75000. 

1.220E-0? 

8.277E-07 

1.496E 

03 

2.044E 

03 

5.344F 

01 

3.001E 

00 

5.006F 

00 

2.343E 

01 

80000. 

1 . 302F-02 

8* 01 5F-07 

1.550F 

03 

2.136F 

03 

5.363F 

01 

3* 001 E 

00 

5.006E 

00 

2.419E 

01 

85000. 

1. 383E-02 

7.776E-07 

1.605E 

03 

2.227E 

03 

5.381E 

01 

3.001F 

00 

5.005E 

00 

2.494E 

01 

90000. 

1 . 465E-02 

7.558F-07 

1.660F 

03 

2.319F 

03 

5.398E 

01 

3* 001 F 

00 

5.005E 

00 

2.566E 

01 

95000. 

1.546E-02 

7* 3 57F - 07 

1.715E 

03 

2.410E 

03 

5.415E 

01 

3* 001 E 

00 

5.005E 

00 

2.637E 

01 

100000 . 

1.627E-02 

7.1 7 IE-07 

1.770E 

03 

2.502E 

03 

5.430E 

01 

3.001F 

00 

5.005E 

00 

2.705E 

01 



MASS 

FRACTION OF 

ATOMIC HYOROGFN IS 

0 

.0 

GAS 

i DENSITY 

IS l.OOOOE- 

10 1GR/CM3) 



TEMP 

P R 

DPB 

E/ftfo 


H/% 


S/R 0 


CV/R o 


CP/R 0 


A/AO 

10000. 

2.083E-05 

1.346E-11 

7.256F 

01 

1 .09SE 

02 

3.525E 

01 

8.702E 

00 

1.027F 

01 

5.111E 

00 

1 1000. 

2.393E-05 

1. 322F-10 

1.284F 

02 

1 . 712 E 

02 

3.669E 

01 

2.403E 

01 

2.745E 

01 

5.337E 

00 

12000. 

2 • 90 5F-08 

6.377E-10 

2 • 66 8E 

02 

3.187F 

02 

3.996E 

01 

5.381F 

01 

6.336E 

01 

5.841E 

00 

13000 . 

3.751E-05 

2. 072E-O9 

5.263E 

02 

5.933E 

02 

4.562E 

01 

8.547F 

01 

1.051F 

0? 

6.641E 

00 

14000 . 

4 • 840E-05 

4. 363 E- 09 

3.467F 

02 

9 . 33 1 E 

0? 

5.211E 

01 

8.093F 

01 

9.919E 

01 

7.575E 

00 

15000. 

5. 782E-05 

6 • 1 22 E -09 

1.074E 

03 

1.178F 

03 

5.642F 

01 

4.239E 

01 

5.050E 

01 

8.375E 

00 

15000 . 

6.431E-05 

6. 755E-09 

1 .176E 

03 

1.290E 

03 

5.821E 

01 

1 .652 E 

01 

2.021E 

01 

9.095E 

00 

17000. 

6.923E-05 

6.82?E-09 

1 • 2 1 6F 

03 

1 . 340F 

03 

5.888F 

01 

7.299E 

00 

9.803E 

00 

9.949E 

00 

18000. 

7.361 E -05 

6.714E-09 

1.236E 

03 

1 .368E 

03 

5 .920E 

01 

4.447F 

00 

6.618E 

00 

1.082E 

01 

19000. 

7.782E-05 

6 • 564E -09 

1. 251F 

03 

1.390E 

03 

5.941E 

01 

3. 5336 

00 

5.59RE 

00 

1.149E 

01 

20000 . 

8.196E-05 

6.409E-09 

1.263E 

03 

l .409E 

03 

5.958E 

01 

3.222E 

00 

5.250F 

00 

1.196E 

01 

21000. 

8.607E-05 

6. 25 9E-09 

L.275E 

03 

1 .428E 

03 

5. 974E 

01 

3.135E 

00 

5.150E 

00 

1.231E 

01 

22000. 

9.019E-05 

6.120E-09 

1 . 28 6 C 

03 

1 .447E 

03 

5.989E 

01 

3.207F 

00 

5.225E 

00 

1.255E 

01 

23000. 

9.432E-05 

5.995E-09 

1 .29PF 

03 

l .467E 

03 

6.003E 

01 

3.584F 

00 

5.627F 

00 

1.259E 

01 

24000 . 

0 • 849E-05 

5 • 8°6E“09 

1.313E 

03 

1 .4A9F 

03 

6 . 02 1 F 

01 

4. 738 E 

00 

6.869F 

00 

1.236E 

01 

2S00C. 

1.028E-04 

5. 855E-09 

1 .335E 

03 

1 .519F 

03 

6.045E 

01 

7.787P 

00 

1 .01 7 F 

01 

1.198E 

01 

25000. 

1 .076E-04 

5 • 94? E “09 

1.375F 

03 

l .567E 

03 

6.08RE 

01 

1.488E 

01 

1.795E 

01 

1.174F 

01 

27000. 

1. 132E-04 

6.29?E-09 

1 .453F 

03 

1.655E 

03 

6.168E 

01 

2.892F 

01 

3.366F 

01 

1.176F 

01 

2800° • 

1. 205E-04 

7. I14E-09 

1 .S97E 

03 

1 .812E 

03 

6.311F 

01 

5.108E 

01 

5.935F 

01 

1.201E 

01 

29000. 

1. 301E-Q4 

8.624F-09 

1 .832E 

03 

2.064E 

03 

6.535E 

01 

7.705E 

01 

9.099F 

01 

1.243F 

01 

30000 . 

1.423E-04 

1. 03QE-08 

2.155F 

03 

2 • 40 o E 

03 

6. 834E 

01 

9.779F 

01 

1 .175F 

02 

1.299E 

01 

32000. 

1 • 7 Q9E-04 

l .668E-08 

2.906F 

03 

3.212E 

03 

7.497F 

01 

9.752E 

01 

1.190E 

02 

1 .42 AF 

01 

3400C • 

1.968F-04 

2. 121P-08 

3.482E 

03 

3.833F 

03 

7.975E 

01 

5.780E 

01 

6.899E 

01 

1.549E 

01 

36000 . 

2 • 162E-04 

2. 3L3F-0R 

3. 77PF 

03 

4.164F 

03 

8.207E 

01 

2.6566 

01 

3.240E 

01 

1.663H 

01 

38000 . 

2.314E-04 

2. 349E-08 

3.914F 

03 

4.328E 

03 

8. 308E 

01 

1.281E 

01 

1.681F 

01 

1 .7966 

01 

40000. 

2.449E-04 

2. 327E-OR 

3.9B6F 

03 

4.424E 

03 

8. 35RF 

01 

7.69<>E. 

00 

1.109F 

01 

1 .9406 

01 

42000. 

2. 577F-04 

2.285E-08 

4.035E 

03 

4.495E 

03 

R.391P 

01 

8. 807E 

00 

8.975F 

00 

2.063E 

01 

44000. 

2. 702E-04 

2 . 238E-08 

4.074F 

03 

4.557F 

03 

R . 4 1 6F 

01 

5.071E 

00 

8, 150E 

00 

2.155E 

01 

45000. 

2. 764E-04 

2.215E-0* 

4. 09?E 

03 

4.5A6F 

03 

8. 427F 

01 

4. 886F 

00 

7.943F 

00 

2. 193E 

01 

50000. 

3.072F-04 

2.1 04E-08 

4.178E 

03 

4.727F 

03 

R • 476E 

01 

4. 56 9F 

00 

7.5R4F 

00 

2.337E 

01 

55000 . 

3 • 3 80E-04 

2.007E-0P 

4.261^ 

03 

4. 86 5 E 

03 

R.519E 

01 

4.517F 

00 

7.525F 

00 

2.456F 

01 

60000. 

3.687E-04 

1 • 922E-08 

4.344F 

03 

5.002E 

03 

8.559F 

01 

4. 5066 

00 

7.512F 

00 

2.566E 

01 

65000. 

3. 995E-04 

1. 346E-08 

4.426F 

03 

5.139E 

03 

8. 595F 

01 

4.503E 

00 

7.508F 

00 

2.671E 

01 

70000. 

4.302E-04 

1.779E-0P 

4.508F 

03 

5.277E 

03 

R.628F 

01 

4. 502E 

00 

7.5078 

00 

2.772E 

01 

75000. 

4.610E-04 

1.719E-08 

4.591F 

03 

5 .414E 

03 

8.659F 

01 

4.501E 

00 

7.5066 

00 

2.869E 

01 

80000. 

4.91 7F-04 

1.665F-0P 

4.673E 

03 

S.551F 

03 

R.6R8E 

01 

4. 501 E 

00 

7.506E 

00 

2.963E 

01 

85000. 

5. 224E-04 

1.615F-0R 

4. 755E 

03 

5.639F 

03 

8.715E 

01 

4. 501 E 

00 

7.505E 

00 

3.055E 

01 

90000. 

5. 532E-04 

1 .570E-08 

4. R33E 

03 

5.826E 

08 

R.741E 

01 

4. 501 E 

00 

7.505E 

00 

3.143E 

01 

95000. 

5. 839E-04 

1.528E-08 

4.920E 

03 

5.9636 

03 

8.765E 

01 

4.501E 

00 

7.505F 

00 

3.229E 

01 

100000. 

6. 147F-04 

1 .439E-08 

5.003F 

03 

6.1 OOF 

03 

R • 7 R9F 

01 

4. 501 F 

00 

7.505F 

00 

3.313E 

01 
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M ASS FRACTION OF ATOMIC HYDROGEN IS C.333 


GAS DENSITY IS l.OOOOE-tO IGR/CM3) 


TFMP 

PR 

OP B 



H/Vo 


S/*o 


CV/R 0 


CP/P 0 


AMO 

loonn. 

6.642F-05 

1 . 26RE-08 

7.715E 

0? 

R.6C6E 

03 

7.05RE 

01 

I. 77IE 

01 

2.212F 

01 

8. 08 7 E 

00 

IICPO. 

7. 431E-P5 

1 . 2 Q l E - OR 

R . 1 22 E 

02 

9 # 1 1«F 

02 

7.165E 

OL 

7.7265 

00 

1 .069F 

01 

9.067E 

00 

12000 . 

3. 177E-05 

1 .277E-08 

8.457P 

0? 

9. 554F 

02 

7. 244F 

01 

1. 33 IF 

01 

1 • 6 7 OF 

01 

9.04OE 

00 

13000. 

9. 1 07E-05 

1 . 358E-08 

9.364E 

C 2 

1 *059 F 

03 

7.441F 

01 

3.954F 

01 

4.625F 

01 

9. 135F 

00 

14000. 

1 .041E-04 

l .608E-08 

1. L27E 

03 

1 • 2 67p 

03 

7. 827E 

01 

5.R43F 

01 

6.RR4E 

01 

9.771 E 

00 

15000 . 

1 . 1 77E-04 

1 . 8 A- RE - 08 

1. 312E 

03 

1 • 4 70E 

03 

R . 1 76E 

01 

3. R48F 

01 

4.5P6E 

01 

1.047E 

01 

15000 . 

1.28OF-04 

1. 932^-08 

1.410F 

03 

1.5«3F 

03 

R.349E 

01 

1.729E 

01 

2.179E 

01 

1 . 135 E 

01 

17000. 

1 • 380E-04 

l .923F-QP 

1.456F 

03 

1 .640E 

03 

R • 423F 

01 

8.693F 

00 

1.21 7F 

01 

1.744E 

01 

1 8 000 . 

1.465E-04 

1 • qa^c-OR 

1 . 4R9^ 

03 

1 • 6 77 F 

03 

8 • 464 F 

01 

5.9l7g 

00 

9 • 08 OF 

00 

1.343E 

01 

1 RQOO . 

1.54BE-04 

1.R4GF-0B 

l .500E 

03 

i .708F 

03 

8.493F 

01 

5.0I2F 

00 

8.071F 

00 

1.415E 

01 

20000. 

1 .630E-04 

1. 796E-0R 

l .51RE 

03 

1 . 7 36 F 

03 

R.513E 

01 

4.698F 

00 

7.719E 

00 

1.467E 

01 

21000 . 

1 .71 2 F -04 

1 . 754E-08 

1.535E 

03 

1 . 7 64 c 

03 

8. 540E 

01 

4. 5 86F 

00 

7.593E 

00 

1 . 509E 

01 

22000. 

1.793E-04 

] . 714E-08 

1 .55?F 

03 

1.792E 

03 

R • 561 E 

01 

4. 567E 

00 

7.570E 

00 

1.546E 

01 

23000 . 

1 . P7RF-04 

1 . 677E - 08 

1.56Rt= 

03 

1 .R20E 

03 

8 • 5 82 F 

01 

4.647F 

00 

7.653E 

00 

1.576E 

01 

24000. 

1.Q57E-04 

1 . 643F-08 

1 .5R6F 

03 

1 . 84RE 

03 

8.602E 

01 

4.Q32F 

00 

7.960E 

00 

1 .593E 

01 

2 5000. 

2. 039E-04 

1.614E-08 

1. 605E 

03 

1 .379F 

03 

8 • 624E 

01 

5.716F 

00 

R.R06F 

00 

1 .589E 

01 

26000 . 

2.1 23E-04 

1 . 592E-08 

1 .629P 

03 

1 •914F 

03 

8 . 649E 

01 

7. 6?8F 

00 

1 • OB R F 

01 

1 .559E 

01 

2 7000 . 

2.2 10E-04 

1 • 5R6E-0R 

1.664F 

03 

1 .960E 

03 

3 . 68 5E 

01 

1. 180E 

01 

1 .543E 

01 

1.572E 

01 

25000 . 

2 . 304F-04 

1 •607E-08 

1. 720F 

03 

2.029E 

03 

3 • 74 1 E 

01 

1.P73E 

01 

2.419F 

01 

1.501F 

01 

20000 . 

2.41 IF -04 

1 . 675E-08 

l . R 1 4F 

03 

2.137E 

03 

8. 830E 

01 

3. 204E 

01 

3.8C0F 

01 

1.504E 

01 

30000 . 

2 • 536E-04 

1 . R06E-PR 


03 

2 • 2 °7E 

03 

R.963E 

01 

4 . 6 7 5 E 

01 

5.433E 

01 

1.528F 

01 

32000 . 

2 . 834E-04 

2.219E-08 

2 * 3 59 F 

03 

2 .739F 

03 

9. 317E 

01 

5.748F 

01 

6.792F 

01 

1.61 IE 

01 

35000. 

3. 132F-04 

2. 5B3E-08 

2 • 72 OF 

03 

3.140E 

03 

9 .6 16F 

01 

3.853? 

01 

4.625F 

01 

1.717E 

01 

36000 . 

3.332E-04 

2.73RF-08 

2.926F 

03 

3.379F 

03 

9.778F 

01 

I. 957P 

01 

2.476F 

01 

1.844E 

01 

38000 . 

3.598F-04 

2. 755E-08 

3 . 0 3 ? F 

03 

3.514F 

03 

9 . 8 56 F 

01 

1.0710 

01 

1.484F 

01 

1 • 997E 

01 

50000 . 

3 . 79QF-04 

2.719E-0P 

3.096F 

03 

3.605F 

03 

9.901F 

01 

7.353F 

00 

1.110F 

01 

2.145E 

01 

52000. 

3. 994F-04 

2 . 66 7F-0R 

3. U4P 

03 

3.6R0F 

03 

9.933E 

01 

6. loir 

00 

9.703E 

00 

2.259E 

01 

55000. 

4. 186F-04 

2 • 61 IE-08 

3. 1 87F 

03 

3.748F 

03 

9 • 960 F 

01 

5.6I3F 

00 

9.157E 

00 

2.343E 

01 

55000. 

4. 28 2 E -04 

2. 583E-0R 

3 • 2 07 F 

03 

3.781E 

03 

9 # 973F 

01 

5. 491 F 

00 

9.019E 

00 

7.378E 

01 

50000. 

4.759F-04 

2 . 454E- 08 

3. 305F 

03 

3 • 943 F 

03 

1 .003F 

0? 

5.279F 

00 

R.7R1E 

00 

2.523E 

01 

55000. 

5 . 235F-04 

2 . 340 E -08 

3,401^ 

03 

4.103F 

03 

1 • GORE 

02 

5. 245E 

00 

8.741F 

00 

2.649E 

01 

60000. 

5.711E-04 

2. 241E-08 

3 • 497E 

03 

4.263E 

03 

1.013E 

02 

5.239E 

00 

8.732F 

00 

2.767E 

01 

65000. 

6 . 1 8 7E-04 

2. 1S3F-0R 

3.693E 

03 

4.423E 

03 

1.017F 

02 

5.236F 

00 

8.730E 

00 

2.880E 

01 

70000. 

6.664E-04 

2.075F-0P 

3.689F 

03 

4.583E 

03 

1 • 0 2 IE 

02 

5. 235E 

00 

8.729F 

00 

2.989E 

01 

75000. 

7. 140E-04 

2. 905F-OP 

3.7R5E 

03 

4.742E 

03 

1.024E 

02 

5.235F 

00 

8.728F 

00 

3.094E 

01 

80000. 

7.61 6E -04 

1.941E-08 

3, R31F 

03 

4 • 902 F 

03 

1 .02RE 

0? 

5.234F 

00 

8.728E 

00 

3.196E 

01 

85000. 

8. 092F-04 

1 . 3S4E-08 

3 • 97 6F 

03 

5.061F 

03 

1.031E 

02 

5.234E 

00 

8.777F 

00 

3.294E 

01 

90000 . 

8 . 568E-04 

1. 931F-08 

4 • 072E 

03 

5.221E 

03 

1.034E 

02 

5.234F 

00 

8.727F 

00 

3.390E 

01 

95000. 

9, 044E-04 

1 .782E-08 

4 • l 6 8E 

03 

5.381E 

03 

1 .037E 

02 

5. 2 34E 

00 

8.727E 

00 

3.483E 

01 

100000. 

9.52CE-04 

1 .737F-08 

4.264F 

03 

5.540E 

03 

1 .039E 

02 

5.234E 

00 

8.727E 

00 

3.573E 

01 
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MASS 

FRACTION OF 

ATOMIC HYDROGFN IS 

; o. 

600 

GAS 

i DENSITY 

IS l.OOOOE- 

10 ( GR/C M 3) 



TEMP 

P 3 

DPB 

E/% 


H/% 


S/Rq 


CV/Ro 


CP/R 0 


A/AO 

10000 • 

1.015E-04 

2.897E-08 

9 • 668 F 

02 

1.067F 

03 

7.563F 

01 

3.235E 

01 

4.017E 

01 

8.404E 

00 

1 1000. 

1.153F-04 

3.072E-08 

1.038E 

03 

1 .151F 

03 

7.750F 

01 

l. 10RE 

01 

1 .486E 

01 

9.501E 

00 

12000. 

1. 268E-04 

3.022E-08 

1.070E 

03 

1.195E 

03 

7.826E 

01 

8 • 1 35 F 

00 

1.141F 

01 

1.022E 

01 

1 3000 * 

1.395F-04 

2.935E-08 

1 • 1 1 OF 

03 

1.247E 

03 

7.914E 

01 

l. 588E 

01 

1.989F 

01 

1.008E 

01 

14000. 

1. 523F-04 

3.076E-08 

1.193F 

03 

1.343F 

03 

3 • 082 E 

01 

2.833F 

01 

3.398F 

01 

1.029E 

01 

15000 . 

1 • 674E-04 

3.715E-08 

1.293E 

0 3 

1.458F 

03 

8.27QE 

01 

2 . 3 l IF 

01 

2.830E 

01 

1.091E 

01 

16000. 

1.R10E-04 

3.246E-08 

1.356F 

03 

l .535F 

03 

8.382E 

01 

1.219F 

01 

1.61 IE 

01 

1. 184E 

01 

17000. 

1.933E-04 

3 • 197E-08 

1 . 390F 

03 

1.5R1F 

03 

R.438E 

01 

7.166F 

00 

1.053E 

01 

1.293E 

01 

18000. 

2.050E-04 

3.123E-08 

1.413F 

03 

1 . 6 1 5F 

03 

8.474E 

01 

5.485F 

00 

8.665F 

00 

1.382E 

01 

19000. 

2.165E-04 

3.045E-08 

1.432F 

0 3 

1.645E 

03 

R • 501E 

01 

4.930E 

00 

8.047F 

00 

1.444E 

01 

20000 . 

2 . 280E-04 

2. 970E-08 

1 .449F 

03 

1.674E 

03 

8. 526F 

01 

4.736F 

00 

7.829F 

00 

1.491E 

01 

21000 . 

2.394E-04 

2.900E-03 

1 .467F 

03 

1.702E 

03 

8.549F 

01 

4.664F 

00 

7.747E 

00 

1.532E 

01 

22000. 

2 . 5O8E-04 

2. 834E-08 

1.484E 

03 

1.730E 

03 

8 • 5 71 E 

01 

4.643F 

00 

7.723E 

00 

1.569E 

01 

23000. 

2.622E-04 

2 • 772E-0R 

1 .501E 

03 

1.759E 

03 

8.591F 

01 

4. 661 E 

00 

7.741E 

00 

1.603E 

01 

24000. 

2.737E-04 

2.71 4E- 08 

1.518F 

03 

1.787E 

03 

9.611F 

01 

4.748F 

00 

7.834E 

00 

1.632E 

01 

25000. 

2. 8 5 IF -04 

2 • 662F-08 

1.536F 

03 

l .816F 

03 

8.631F 

01 

4.995F 

00 

8.100E 

00 

1.652E 

01 

26000. 

2 . 966E-04 

2. 615F-0R 

1 . 555E 

03 

l .R47P 

03 

R • 652E 

01 

5.604F 

00 

8.759? 

00 

1.654E 

01 

27000. 

3.032F-04 

2.573E-08 

1.577F 

03 

1.831F 

03 

B.675E 

01 

6.965E 

00 

1.024F 

01 

1.634E 

01 

28000. 

3. 202E-04 

2.558E-08 

1 . 607 F 

03 

1.923F 

03 

8.705E 

01 

9.679E 

00 

l . 32 IE 

01 

1.603E 

01 

29000 . 

3. 323E-04 

2.566F-08 

1 • 65 l r 

03 

1.978E 

03 

8.746E 

01 

1.431E 

01 

1.831E 

01 

1. 58 IE 

01 

30000 . 

3.464E-04 

2.614E-08 

1. 714F 

03 

2.055F 

03 

R.R05E 

01 

2.054E 

01 

2.526E 

01 

1.578E 

01 

32000. 

3 • 763E-04 

2. 828E-08 

1.902E 

03 

2.273E 

03 

8.971E 

01 

2.859E 

01 

3.450E 

01 

1.624E 

01 

34000. 

4. 082F-04 

3.043E-08 

2.093E 

03 

2.494F 

03 

9. 1 2RE 

01 

2.155F 

01 

2.673E 

01 

1.717E 

01 

36000. 

4.369E-04 

3. 123E-08 

2. 214F 

03 

2.644F 

03 

9.223E 

01 

1.235E 

01 

1.647E 

01 

1.849E 

01 

38000 . 

4.6 3 1F-04 

3. 106E-0R 

2. 285<= 

03 

2.741E 

03 

° • 2 76E 

01 

7.799F 

00 

1.142E 

01 

1 .998E 

01 

40000. 

4. 833E-04 

3.053E-08 

7.335F 

03 

2.R16E 

03 

9.3L1E 

01 

6.047E 

00 

9.472E 

00 

2.123E 

01 

42000 . 

5.131F-04 

2.9R9E-08 

2. 376F 

03 

2.8Q1P; 

03 

Q.339E 

01 

5. 390E 

00 

R.740F 

00 

2.215E 

01 

44000. 

5.376F-04 

2.925E-08 

2.415E 

03 

2 • 944 F 

03 

9. 363E 

01 

5.133E 

00 

8.452E 

00 

2.286E 

01 

45000. 

5.499E-04 

2. 893E-0? 

2.433F 

03 

2 . °75 E 

03 

9.374E 

01 

5.068E 

00 

8 .38 OE 

00 

2.316E 

01 

50000. 

6.111F-04 

2.747F-08 

2.525F 

03 

3. 126E 

03 

9.427E 

01 

4.957E 

00 

8.254F 

00 

2.451E 

01 

55000. 

6.72 3E-04 

2 • 62 OF- 08 

2.615E 

03 

3.277E 

03 

9.474F 

01 

4.939E 

00 

8.233E 

00 

2.572E 

01 

60000 . 

7 . 334E-04 

2.509E-08 

2.706E 

03 

3.428F 

03 

9.517F 

01 

4.935E 

00 

8.228E 

00 

2.687E 

01 

65000. 

7.946E-04 

2.411E-08 

2.796F 

03 

3.578F 

03 

9.557E 

01 

4.934F 

00 

8.227F 

00 

7.796E 

01 

70000. 

R.557E-04 

2* 323F-03 

?. 386F 

03 

3 • 72 RE 

03 

9. 5 C >3E 

01 

4.933E 

00 

8.226E 

00 

2 .902 E 

01 

75000. 

9. 16BE-04 

2 • 244F-03 

2.977F 

03 

3.879F 

03 

9. 627E 

01 

4.933E 

00 

8.225E 

00 

3.004E 

01 

30000. 

9.780E-04 

2. 173F-08 

3.067F 

03 

4.029E 

03 

9.659E 

01 

4.933E 

00 

8.225E 

00 

3. 102E 

01 

85000. 

1.039E-03 

2. 109F-08 

3.157F 

03 

4.1 ROE 

03 

9.6R9F 

01 

4.933E 

00 

8.225E 

00 

3.198E 

01 

90000. 

1.100E-03 

2. 049F-0R 

3.247F 

03 

4.330E 

03 

9.717E 

01 

4.933E 

00 

8.225E 

00 

3.291E 

01 

95000. 

1 . 16 IE-03 

1.995E-08 

3.33RE 

03 

4.481F 

03 

9.744E 

01 

4.933E 

00 

8.224E 

00 

3.381E 

01 

1 00000. 

l. 223F-03 

1.944E-08 

3 • 42 RE 

03 

4. 631 E 

03 

9.769E 

01 

4.933F 

00 

8.224E 

00 

3.469E 

01 



r 


MASS 

FRACTION OF 

ATOMIC HYDROGEN IS 

0 

.800 

GAS 

DENSITY IS 

I • 000 OF- 

10 IGR/CM3) 



TEMP 

PB 

OPB 

E/V 0 


H'Vo 


S/R 0 


CV/R 0 


CP/R 0 


A/AO 

10000 . 

1 . 270P-04 

4. 2B9E-08 

9. 129E 

02 

1 .004F 

03 

6 . 7F3E 

01 

3.743E 

01 

4 • 57 IE 

O'l 

7.975E 

00 

1 LOGO. 

1.457F-04 

4 . 679 F - CP 

9. 944 F 

02 

1 .090F 

0 3 

6 . 9<67P 

01 

1.225E 

01 

1 .606F 

01 

9.998F 

00 

12000 . 

1.605E-04 

4 . 623F-08 

1 • 02 6 C 

03 

1 .141F 

03 

7.042E 

01 

6.604E 

00 

9.5PRF 

00 

9. 984F 

00 

13000. 

1. 747E-04 

4. 506F-08 

1 .05 IF 

03 

1 .176F 

03 

7 • 0 97 E 

01 

7. ROBE 

GO 

1 .0B4E 

01 

1.019E 

01 

14000 . 

1 . R q 6E-04 

4.451F-08 

1 • 0 B R r 

03 

1.2 2 4E 

03 

7. 1 7 1 F 

01 

1.239F 

01 

1 .5 q ?F 

01 

1.019F 

01 

isooo. 

2. 0 5 4E-04 

4. 443E-03 

1. 134F 

03 

1 . 28 1 E 

03 

7. 259F 

01 

1. 1 5 5 E 

01 

1 .506E 

01 

I.069E 

01 

16000 * 

2. 705E-04 

4. 337E-08 

1 .168 c 

03 

1 • 3 2 6 F 

03 

7. 3I9E 

01 

7. 337F 

00 

1.041E 

01 

1 .157F 

01 

17000. 

2 • 34 RE ~04 

4. 289E-08 

1.190F 

03 

1 . 359F 

03 

7. 356E 

01 

5.199F 

00 

R.047F 

00 

1.2496 

01 

1 8000 * 

2 . 48 9E“ 04 

4. 178E-08 

1.2 08 F 

03 

1 . 3R6F 

03 

7. 383E 

01 

4 • 462 F 

00 

7 . 22°E 

00 

1.3I6F 

01 

1 9000. 

2.628E-04 

4.071E-08 

1.224P 

03 

1 .41?E 

03 

7. 407E 

01 

4. 216F 

GO 

6.955E 

00 

1.365E 

01 

20000 . 

2. 767F-04 

3. 970E-08 

1.239F 

03 

1.437F 

03 

7.42BE 

01 

4.129F 

00 

6 .857E 

00 

1.405E 

01 

21000 . 

2 • 9 05F.-04 

3.376E-08 

1.254E 

03 

1.46 2f 

03 

7. 44BF 

01 

4.097E 

00 

6 . 8 2 OF 

00 

1.442E 

01 

22000 * 

3.044E-04 

3.787E-0P 

1.269E 

03 

1 .487F 

03 

7.467 E 

01 

4.086E 

00 

6.807F 

00 

1.476E 

01 

23000 * 

3. 132E-04 

3.704E-0* 

1.284E 

03 

1.512F 

03 

7.4B5E 

01 

4.0B9E 

00 

6.810F 

00 

1.5096 

01 

24000. 

3. 320E-04 

3. 627F-0R 

1.299E 

03 

1 .537E 

03 

7. 5 03 F 

01 

4. H4E 

00 

6.837F 

00 

1.540F 

01 

25000 . 

3 . 45 Q F - 04 

3. 555F-0R 

1.314E 

03 

l .562F 

03 

7. 520F 

01 

4. 1 88 F 

00 

6 • q 1 6 E 

00 

l .567E 

01 

26000 . 

3.598F-04 

3 • 48 PE-08 

1 . 3 30 E 

03 

1.588F 

03 

7.536E 

01 

4. 3 72 E 

00 

7.115E 

00 

1.586E 

01 

27000. 

3. 737F-04 

3. 429E-08 

1 . 346F 

03 

1 .614F 

03 

7.553F 

01 

4.786E 

on 

7.564F 

00 

1.593F 

01 

2 3 000 . 

3 . 8 7 BE -04 

3 . 3 7 Q E- 08 

1.365F 

03 

1 .643E 

03 

7. 572E 

01 

5. 627F 

00 

8.481F 

00 

1.584F 

01 

29000 • 

4. 022E-04 

3. 345F-08 

1 . 38BF 

03 

1 . 6 77 E 

03 

7.594F 

01 

7. 1 2 1 F 

00 

1 . 012 *= 

01 

1.566E 

01 

30000 . 

4. 170E-04 

3. 332E-08 

1 .418F 

03 

1 .717E 

03 

7.622E 

01 

9.235F 

00 

1 .251E 

01 

1 . 55 IE 

01 

320O0. 

4. 483E-04 

3. 3 7 BE - 08 

1.501F 

03 

1 .823E 

03 

7.695E 

01 

1.280F 

01 

1 .645E 

01 

1.568E 

01 

34000. 

4 . 8 04F- 04 

3.442F-08 

1. 590E 

03 

1.935E 

03 

7.769E 

01 

1.070E 

01 

1 • 4 1 q E 

01 

1.650E 

01 

36000 * 

5. 11 IE-04 

3 • 43 BE- 0 8 

1 .655E 

03 

2 . 022 E 

03 

7. 8 20E 

01 

7. 1 79F 

00 

1 .030E 

01 

I .7 73E 

01 

38000 . 

5.407F-04 

3. 385E-08 

1.700F 

03 

2.088E 

03 

7.953E 

01 

5. 355E 

00 

8.2B4F 

00 

1 .895E 

01 

40000. 

5.606E-04 

3. 314E-08 

1 .736F 

03 

2.144E 

03 

7. 878E 

01 

4.644E 

00 

7.495E 

00 

1.9876 

01 

42000. 

5. 9BRE-04 

3. 240F-08 

1.769>= 

03 

2.19BF 

03 

7.900F 

01 

4.376F 

00 

7.196E 

00 

2.056E 

01 

44000 . 

6.268E-04 

3. 168E-03 

1.801F 

03 

2.250E 

03 

7.920F 

01 

4.271F 

00 

7 . 07°E 

00 

2.113E 

01 

45000. 

6.41 IE-04 

3. 1 33F-0 8 

1 .816F 

03 

2.276E 

03 

7.930E 

01 

4.244F 

00 

7.049E 

00 

2.1396 

01 

50000. 

7. 124E-04 

2. 974F-0R 

1.B93F 

03 

2.404E 

03 

7.974F 

01 

4. 1 99E 

00 

6.997E 

00 

2.259F. 

01 

55000. 

7. 337E-04 

2. 836E-0B 

1.970F 

03 

2.532E 

03 

8.014F 

01 

4. 191F 

00 

6 • 98 BE 

00 

2.370E 

01 

6000C • 

8 . 550E-04 

2. 716E-08 

2.047F 

03 

2 • 660F 

03 

8 . 0 5 IE 

01 

4.190E 

00 

6.9P6E 

00 

2.476E 

01 

65 000 * 

9 % 262 E-04 

2.610E-08 

2. 123E 

03 

2.7B7F 

03 

8.O04E 

01 

4. 189E 

00 

6.985F 

00 

2. 5776 

01 

70000. 

9 . ° 75 F - 04 

2.51 5E-0 8 

2.200E 

03 

2.915E 

03 

9.115E 

01 

4.189E 

00 

6.985F 

00 

2.6746 

01 

75000. 

1.069E-03 

2.430E-08 

2.277E 

03 

3.043F 

03 

8.144F 

01 

4.199E 

00 

6.995F 

00 

2.7686 

01 

80000. 

1. 140E-03 

2.353E-08 

2 • 353 E 

03 

3.171E 

03 

9 • l 71 E 

01 

4. 1 89E 

00 

6.984F 

00 

2.8596 

01 

35000. 

1. 21 1 F - 03 

2.293E-08 

2.430E 

03 

3.298E 

03 

8.196F 

01 

4. 1B9E 

00 

6.9B4F 

00 

2.947E 

01 

90000. 

1.2B3E-03 

2. 21BE-0B 

2.507F 

03 

3.426E 

03 

8.220E 

01 

4. 189E 

00 

6.9B4E 

00 

3.032E 

01 

95000. 

1.354F-03 

2.1 59E-08 

2.583F 

03 

3.554E 

03 

B.243E 

01 

4. 189F 

00 

6.984E 

00 

3.116E 

01 

100000 . 

1 • 42 5E - 03 

2. 105E-08 

2. 660F 

03 

3.682E 

03 

8.265E 

01 

4. 189F 

00 

6.984F 

00 

3 .197 E 

01 


i 
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MASS 

FRACTION OF 

ATOMIC HYDR nG p N IS 

1 

.000 

GAS 

1 DENSITY IS 

1 .OOOOE- 

10 (OR/ CM3) 



TF M* 

PB 

OPB 



H/RoL 


S/R 0 


CV/R 0 


CP/Rfl 


A/AO 

10003. 

1.519E-04 

5.791 F-OP 

6. 9RQE 

02 

7.67?r 

0? 

4.987F 

01 

3. 2 94F 

01 

4.030F 

01 

6.882E 

00 

1 1000. 

1. 759F-04 

6. 473E-08 

7.716E 

02 

8 . 507C 

02 

5.178F 

01 

1.095F 

01 

1.399E 

01 

7.753F 

00 

12000 . 

1 • 942E-04 

6.433E-08 

7.Q30P 

02 

0 . 3 5 3 F 

02 

5.241E 

01 

4.966F 

00 

7.256E 

00 

8.721E 

00 

12000. 

2.1UE-04 

6.243E-0R 

8 • l 3 1 E 

02 

9 .079E 

0? 

5.274P 

01 

3.565E 

00 

5.659E 

00 

9.491E 

00 

14000. 

2. 2 7 5F-04 

6. 034F-08 

R.283E 

02 

Q.276F 

02 

5.299F 

01 

3.189F 

00 

5.22RF 

00 

1.002E 

01 

15000 . 

2.43 PE-04 

5. 837E-08 

8. 367E 

0? 

9.463E 

02 

5.321E 

01 

3.073E 

00 

5.093E 

00 

1.043E 

01 

16000. 

2 • 60 7F-04 

5. 655E-08 

R.478E 

02 

9.649F 

02 

5 . 34 OP 

01 

3.032E 

00 

5.045E 

00 

1 .080F 

01 

17000 . 

2.765E-04 

5.48RF-0R 

8.589F 

02 

R.R32P 

02 

5.'35QE 

01 

3. 016F 

00 

5.026E 

00 

1.114F 

01 

1 800Q . 

2 • 9 2 BE -04 

5.335E-CP 

R • 69 Q F 

02 

1 .00?F 

03 

5.376F 

01 

3, 009F 

00 

5.018F 

00 

1.147E 

01 

19000. 

3.091E-04 

5. 193E-08 

R. 809E 

02 

l .020E 

03 

5.392E 

01 

3.006F 

00 

5.013F 

00 

1.179P 

01 

20000. 

3.253F-04 

5.063F-08 

8.919E 

02 

1 . 0 38 E 

03 

5.40RE 

01 

3.004F 

00 

5 * 0 1 1 E 

00 

1.209E 

01 

21000. 

3.416E-04 

4. 941 F - OP 

9 . 02 9F 

02 

l .056E 

03 

5 • 422 E 

01 

3.003E 

00 

5 . 0 1 OF 

00 

1.R39E 

01 

22000 . 

3.57PF-04 

4.R28F-08 

9.139E 

02 

1 .07«5E 

03 

5.436F 

01 

3.002E 

00 

5.009E 

00 

1.268E 

01 

23000. 

3 • 742E-04 

4.722E-08 

9.249F 

02 

I .093E 

03 

5.450F 

01 

3.002E 

00 

5.009E 

00 

1.297F 

01 

24000 • 

3.904E-04 

4.623E-03 

9.358F 

02 

1.111F 

03 

5.462F 

01 

3.002E 

00 

5.008E 

00 

1.325E 

01 

25000. 

4.067F-04 

4. 530E-08 

9.46RE 

02 

1 .130F 

03 

5 . 475F 

01 

3.002E 

00 

5.008E 

00 

1.3525 

01 

26000. 

4.230F-04 

4.443E-0R 

9.57«E 

02 

1.14»F 

03 

5.486E 

01 

3.002F 

00 

5 • GO 7 F 

00 

1.379F 

01 

2 700° • 

4. 393E-04 

4.3 60F - OR 

9.688E 

02 

1 .16*5 

03 

5 . 4 9 8 F 

01 

3. CORF 

00 

5.0C7F 

00 

1.40SF 

01 

28000 . 

4. 556E - 04 

4. 2 82 E - 08 

9 . 7 9 P E 

02 

1.1P5E 

03 

5 . 509F 

m 

3. CORE 

00 

5.007F 

00 

1.431P 

01 

29000 . 

4.7J 8E-04 

4. 20PE-0B 

q.QOPP 

02 

1 .203F 

03 

5 . 5 19 F 

01 

3. 001 E 

00 

5.007E 

00 

1 .4575 

01 

30000 . 

4.38 IE-04 

4. 137 C -PR 

1.002F 

0 3 

1 . 221 F 

03 

5.5 29E 

01 

3.00IE 

00 

5.007F 

00 

1 . 48 1 E 

01 

32000. 

5 • 207E-04 

4 . 006F-08 

1.024F 

03 

1 .258F 

03 

5. 549 E 

01 

3. 001 F 

00 

5.006F 

00 

1 .530E 

01 

34000 . 

5 • 532E-04 

3. 8R7E-0R 

1 .046E 

03 

l .294E 

03 

5.567F 

01 

3, 001 F 

00 

5.006E 

00 

1 .577E 

01 

36000. 

5. 858E-04 

3. 773F-08 

1 .06RE 

03 

1 .331 E 

03 

5. 584E 

01 

3.001F 

00 

5.006F 

00 

1.623E 

01 

38000 . 

6. 184F-04 

3. 67RF-08 

1 .0O0F 

03 

1 .3688 

03 

5.600F 

01 

3. 001E 

00 

5.005E 

00 

1.667? 

01 

40000. 

6.509F-04 

3. RRSE-OA 

1. 1 l ?F 

03 

1 .404F 

03 

5.616F 

01 

3.001 E 

00 

5.0C5P 

00 

1.7UF 

01 

42000. 

6.835E-04 

3.49QF-08 

1 .134F 

03 

1 .441F 

03 

5.630E 

0! 

3. 001 E 

00 

5.005E 

00 

1 .7535 

01 

44000. 

7. 160E-04 

3.41QF-0R 

1.155F 

03 

1 .477F 

03 

5 • 644E 

01 

3.001E 

00 

5.005F 

00 

1.794F 

01 

45000. 

7.323F-04 

3.380 p -08 

1. 1 66E 

03 

1 . 496E 

03 

5.651E 

01 

3. 001 F 

00 

5.005F 

00 

1 .815E 

01 

50000. 

8. 137E-04 

3.207F-0R 

1.221E 

03 

1 .587F 

03 

5.683E 

01 

3. 001 F 

00 

5.005F 

00 

1.913E 

01 

55000. 

3.95 IF- 04 

3 • 05 8£ - OR 

1.276E 

03 

I .6795 

03 

5.711E 

01 

3.001E 

00 

5.0C4F 

00 

2.006E 

01 

60000. 

9 • 765E-04 

2.929F-0R 

1 . 33 1 E 

03 

1 .770E 

03 

5.737E 

01 

3.001F 

00 

5.004F 

00 

2.0955 

01 

65000. 

1.058E-O3 

? • 8 1 4E- 08 

1 .386E 

03 

1 . 962E 

03 

5 . 76 IF 

01 

3. 001 F 

00 

5.004E 

00 

2.181 E 

01 

70000. 

1. 139E-03 

?. 7 12E-08 

1.441F 

03 

1 .953E 

03 

5.794F 

01 

3. 001E 

00 

5.004E 

00 

2.2635 

01 

75000. 

1. 221E-03 

2.6 PQF -OR 

1 .496E 

03 

2.045E 

03 

5. R04F 

01 

3.001F 

00 

5.003E 

00 

2.343F 

01 

30000 . 

1.302E-03 

2.537F-08 

1 . 55 IE 

03 

2.136E 

03 

5.824E 

01 

3. 001 E 

00 

5.003E 

00 

2.420E 

01 

85000. 

1. 334E-03 

2.461F-0R 

1 .606E 

03 

2.229E 

03 

5.842E 

01 

3. 001 E 

00 

5.003F 

00 

2.494E 

01 

90000 . 

1 • 465E-C3 

2. 392F-0R 

1 .661F 

03 

2.319E 

03 

5.R59F 

01 

3.0015 

00 

5.003F 

00 

2. 567F 

01 

95000. 

1 • 546E-03 

2.328E-0R 

1.716E 

03 

2.411F 

03 

5.875F 

01 

3.001E 

00 

5.003E 

00 

2.637E 

01 

100000. 

1 .628F-C3 

2. 270F-08 

1.770E 

03 

2.502E 

03 

5.891F 

01 

3.001E 

00 

5.003E 

00 

2.705E 

01 


